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- Lafarge North America
Joppa, Ilinois

RMCEINC-CHICAGO REGIONAL OFFICE

1.0 INTRODUCTION

1.1 Company Information

Project #2009-11029

Name & Mailing Lafarge North America
Address:  Joppa Plant
2500 Portland Road
Grand Chain, Blinois 62941

Contact:

Mr. Louis Derose

Title:  Sr. Environmental Mgr.

Telephone Number:

618-543-3925
Email:  Louis.Deras

Tiatarge-na.com

Facility 1D Number:
Source tested:

127855AAA
Kilns 1 & 2 Stacks

1.2 Test Information

Source Test Coordinators:
On-Site RMCEINC Supervisor:

Test Requested By:  Lafarge North America, Joppa Plant
Source Contact: M. Louis Derose ’
Telephone Number: 618-543-3925
Test Objeciive:  CFR, Title 40 Part 60, PC MACT Testing
Test Methods:  1,2,3,4&5
Test Dates:  August 25-26, 2009

M. Louis Derose
Gregory Chleborowicz

Lafarge — Joppa Plant
RMC Environmental, Inc.
RMCEINC)

2.0 EMISSION SOURCE INFORMATION

farility ar
o

Alecasaiy

2.1 Facility Description, Process lsformation, and Emission Source Description

The heart of the Portland cement manufactunng process is the pyroprocessing system, which transforms raw mix
into "clinker”.

The sequence of events that leads up to the final product can be divided into four stages:
. Evaporation of uncombined water as the material femperature increases to 100°C.
2). Dehydration as the temperature of the material increases from 100°C to 430°C.
3) Calcination occars between 900°C and 982°C and forms calcium oxide (CaO). During this stage, _

carbon dioxide (CO,) evolves.

4). Reaction of the oxides in the kiln's burning zone form cement "clinker" at approximately 1510°C.

The kilns at the Lafarge North America - Joppa Facility use ceal, petrolenm coke and whole tires as fuel. The hot
gascs oxit the feed end of the kiln, continue up the riser, through pre-heater cyclones and a spray water tower to cool the

gases before entering the bag house at a temperature of 450 - 500°F. An induced draft fan, located between the bag house
and the stack, draws the gases from the kiln and the bag house and pushes it up the sta

A up s Sl

ck. The primary emissions from this
¢ particulate matter (PM), sulfur dioxide (SQ;), oxides of nitrogen (NOy), carbon monaxide (CQ) and catbon

dioxide (CO,). This test program is to determine compliance with the newly instituted PC MACT specifications regulating
all Portland Cement Faciliies.

RMCEINC — Chicago Regional Office
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Lafarge North America _ RMCEINC-CHICAGO REGIONAL OFFICE

Joppa, Illinois - = _ Project #2009-11029
Diagrams of the Stack Locations are presented in Figure 4.4-1 & 4.4-2

SAFETY NOTICE
The minimum facility personal safety requirements include safety glasses, hearing protection and leather boots.

FIGURE 4.4-1 Diagram of Kiln 1 Test Location

.
Reference Method / '
Test Port Traserse Points

My from dasids wall

# - 20m

#2 - 1.2m

#3 - 0.4m

Stack Information
Shape of the test plane ' Round
Intemal diameter 108”
Reference sampling system approximate height (AGL) 150°
Source sampling system approximate height (AGL) 125°
Reference CEM Sampling Port (Est. Offset from North) 270°
Reference Flow Sampling Ports (Est. Offset from North) 75°, 165°
Scurce CEM Samnling Port (Est. Offset from North) 105°
Source Flow Sampling Port (Est. Offset from North) 90°
Page 3
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Lafarge North America _ RMCEINC-CHICAGO REGIONAL OFFICE
Joppa, Ilinois : C . : . ' Project #2009-1 1029_

FIGURE 4.4-2 Diagram of Kiln 2 Test Location

/\

Reference Method /

Test Pod Tragerse Points
BMerars from mside wall
# -10m
#2-1.2m
#3 - D4m
Stack Information
Shape of the test plane . Round
Internal diameter 102
Reference samipling system approximate height (AGL) 150°
Source sampling system approximate height (AGL) 120°
Reference CEM Sampling Port (Est. Offset from North) 270°
Reierence Flow Samplng Ports (Est. Offset from North) 75°, 165°
Source CEM Sampling Port (Est. Offset from North) 105°
Source Flow Sampling Port (Est. Offset from North) 90°
Page 4
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Lafarge North America
Joppa, Illinois

RMCEINC-CHICAGO REGIONAL OQFFICE

3.0 SOURCE TEST PROGRAM DESCRIPTION

Project #2009-11029 p

3.1 Test Contractor

Name and Address: RMC ENVIRONMENTAL, INC. (RMCEINC)
9226 North 2™ Street, Suite D
Machesney Park, Hlinois 61115

Contact: Rachel Chleborowicz - Sr. Project Manager
Telephone Number:  815-378-6150 Mobile
| 815-425-1102 Fax RMCE/AirMoniioring com

3.2 Test Program Ovrganization
Test Team Participants: ~ Gregory Chleborowicz RMCEINC, Project Manager
Andrew McDennand RMCEINC, Team Leader

Site Coordinator: Mr. Louis Derose

Test Dates:  Angust 23-26, 2009
Project Number: 2009-11029

State Observer:

None on Site

Lafarge North America — Joppa Plant

o Senior Project Manager works directly with the site coordinator and the facility’s operators during the testing
to coordinate the testing. They are also responsible for operating and monitoring the instrumental test methods

within the mobile test laboratory.

reguired on the instrumental test methods.

o The Site Coordinator is the facility’s representative for the test program.

Project Manager manages and supervises the wet test methods conducted at the sample location.

Team Leader and the Environmental technicians conduct the wet test methods and provide assistance as

The individuals listed within above account for nearly 75 years of accumulative experience in the stack tesiing
industry. Their experience expands nearly every state in the United States. It also includes most source categories
such as waste incinerators, hazardous waste incinerators, Trash incinerators, Medical waste incinerators, cement
lilns, paper mills, steel mills, combined cycle power plants, simple cycle power plants, coal fired power plants

natural gas compressor stations, diesel engines, ethanol plants, and oil refineries.

3.3 Test Program Objectives

The test objective is to conduct PC MACT compliance testing on Kilus 1 & 2 at the Lafarge North America
Facility in Grand Chain, Illinois. Compliance Testing included three one-hour test runs conducted on actual
product and while the units operated at their maximum capacity. The production data is included in Appendix

The average emission rate of three test runs will be used to demonstrate compliance with the permitted PM
emission limit of 0.30 1b of Pansiculate / ton of feed. The PM test parameter is expressed as filterable particulate.

RMCEINC ~ Chicago Regional Office




Lafarge North America RMCEINC-CRICAGO REGIONAL GFFICK
* Joppa, Illinois . ; ' . Wy Project #2009-11029

TABLE 3.3-1 Facility Compliance Test Results and Permitted Limits

LOCATION PARAMETER Runl Run 2 Run 3 RESULT PERMITIED LIMIT
KIIN1 Total Filterable 0.194 0.143 0.122 0.153 0.30 1b/Ton of feed -
) Particulate
KHON2 Total Filterable | 0.203 0.172 0.175 0.183 0.30 Ib/Ton of Feed
B _Particulate .

The compliance test program is to measure exhaust gas concentrations of total particulate utilizing manual methods, to
demonstrate compliance with the issned permit and federal requirements. RMCEINC uses procedures that conform to the

requirements of CFR; Title 40 Part 51, 60 and 63, and EPA Test Methods 1, 2, 3, 4, and 5 (CFR; Title 40 Part 60,
Appendix A}.

The equipment and procedures RMCEINC used in meeting these requirements are described below. The completed EPA

Method 1 data sheets for Kilns 1 & 2 are included as Appendix C. The corresponding test data is presented in Appendix
A,B&C.

Cyclonic flow within each Stack was verified as defined by 40CFR60 and that data is in Appendix D.

s

PROCESS TESTING SCENARIOS AND ANOMOLIES:

There were no anomalies noted during the field test runs for any of the poilutants.

4.0 REFERENCE TEST EQUIPMENT AND PROCEDURES
4.1 Instrumentation and Equipment Procedures
4.1.1 Compliance Testing - Veolumetric Flow Rates

RMCEINC determines the number and location of the traverse points for volumetric flow rate measurement
according o the procedures outlined in EPA Method 1. When determining the location and number of sample

points, RMCEInc takes into account the number of sample ports, duct configuration, and location of upstream and
downstream flow disturbances.

The flue gas velocity and volumetric flow 1ate are determined according to the procedures of EPA Method 2. A
Type S Pitot tube with a Type K thermocouple (EPA Method 5 Sample Probe) is used fo measure velocity pressure
and stack gas temperature at each sample point. Each Pitot tube conformed to the geometric specifications of EPA
Method 2 and was assigned a coefficient of 0.84. An umbilical cord connected the Pitot tube to the meter box
inclined manometer or digital differential pressure meter and digital temperature readout.

RMCEInc determines the flue gas composition and molecular weight using EPA Methods 3 and 4 procedures.

4.1.2 Filterable Particulate Emissions Testing

Sample Collection. Samples are withdrawn isokinetically from the source using a modified EPA Method 5
sampling train. The sampling train consisis of a glass nozzle, a heated glass or Tefion probe with a Type S Pitot
tube attached, a heated glass fiber filter, four chilled impingers, and a metering console. The first and second
impingers each contain 100 ml of DI Water, the third remains empty and the fourth contains preweighed silica gel.
Each rmm is a minimmm of one hour in duration with a minimmm sample volume of 30 dry standard cubic feet.
Each of the 12 points are sampled for 5 minutes, resnliing in net run times of 60 mwinuies.

Sample Recovery. The reagents are returned to the original bottles, weighed, the weights recorded on the labels,
and the liquid levels marked. The silica gel is returned to the original container, weighed, and the weight recorded

on the label. The volwme of water vapor condensed in the impingers and the volume of water vapor collected in
the silica gel is summed and entered into moisture content calcnlations.

The nozzle, probe, front half of the filter are rinsed and brushed with 100 ml of acetone into container 2. The
weighed filter is put back in to the glass petri dish {container 1) and sealed.

Page 6
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Lafarge North America . RMCEINC—C_HI&AG‘O REGIONAL OFFICE
~ Joppa, Illinois I . ____ Project #2009-11029

Sample Analyses. The amount of condensate collected in each train is used to determine the moisture content of

the flue gas. The filter and front half rinses (containers 1 & 2) are analyzed for total particulate by the methods
outlined in EPA Method 5. >

4.2 Test Methods

Test methods to be used during the test project are described within the sections 4.1.1 — 4.1.2 above. In order to
supplement this information further FIGURE 4.2-1 has been added to help summarize this EPA methaod.

FIGURE 4.2-1 Sample Train Diagram -
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4.3 Analytical Methods

Analytical methods to be used during the test project are described within the sections 4.1.1 — 4.1.2 above.

4.4 Sample Data

All data collected during the respective testing of the processes are included in Appendix B & C to this report.
All process data to substantiate the production rates, temperature, fuel flows, etc. are contained in Appendix E.

5.6 QUALITY ASSURANCE AND EQUIPMENT CALIBRATION

RMCEINC foliows the calibration and quality assurance procedures of EPA Methods 1, 2, 3, 4 and 5 throughout
the test program. The maintenance for our meterboxes, probes, analyzers and a majority of our other test
equipment is performed off site by either Clean Air Engineering or Millenium Instruments. These companies
ensure that our equipment is operating correctly and within the specification of the respective methods. All
equipment is calibrated in accordance with the EPA Methods and guidelines.

A copy of the meter box calibrations, pitot tube inspections, calibration gas certificates of analysis and the analyzer
quality assurance checks are included in Appendix D.

RMCEINC uses computers thronghout the test program. Spreadsheets and software programs are checked in our
office for accuracy. Software used by RMCEINC is structured to eliminate human errors in data entry where
possible by automaiing the process. When possible RMCEINC, inpnts field data directly into the DAS system and
eliminates the hand written field data sheets. These systems provide an accurate measurement of the raw test data
and are not used to modify or change test data in any manner. Equations used in these systems are taken directly

~ Page 7
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Lafarge North America

RMCEINC-CHICAGO REGIONAL OFFICE
- Joppa, llinois .

Project #2009-11029 .

from the CFR when possible and notations are provided if originated fiom an alternate source or customized in any
manner.

6.0 SOURCE TEST REPOKRT

6.1 Report Format

This final report, which follows the format defined within the protocol approved by the State of Illinois. All field
data, calculations, and QA documentation will be included within the appendices of this report.

6.2 Daia Reduction Procedures/ Metheds

In 1994 most of the data reduction (validation) was completed by hand and thus a wrtten procedure was required
in order to ensure that the dafa was handled and validated properly. Although some testing companies today still
utilize this old method, RMCEINC utilizes through the use of computers an antomated data reduction/ validation
procedure, thus eliminating the potential of errors that the old method was known. This automated system was

developed in 1996 by a third party and has been continually verified each year though its use at several hundred
test projects. .

Figure 6.2-1 apd 6.2-2 inchide several example calculations that will be used during the test project. The final test
report will include a full set of example calculations that will use one of the actual test runs as a demonstration.

The equipment calibration and QA/QC forms are included within Appendix D.

Page 8
RMCEINC — Chicago Regional Office
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FIGURE 6.2-1 Example Calcuolations

EPA DUST LOADING FORMULAS !

{1) ABSOLUTE FLUE PRESSURE {in. Hg}
P = (zPr+13.6)+ Py

{2) WATER VAPOR VOLUME IN METERED GAS CORRECTED 7O STANDARD CONDITIONS (scf)
Ve = 04707 x Vj Vwsg = 04718 x W

Vi = Ve ™ Vigsg

(3) METERED GAS VOLUME CORRECTED TO STANDARD CONDITIONS Iscf)
Vms = 17,64 5Y x Vi PET(OHAZE
Tm
{4} PERCENT MOISTURE IN FLUE GAS

Vi

By = VW ___
{Vims * Vau}

%Mt = Buye x 100
(5} AVERAGE RESULTS OF FLUE GAS ANALYSIS
%N, dry = 100 — [%C0; + %0, + %CO)

{6) APPROXIMATE MOLECULAR WEIGHT OF FLUE GAS (WET BAStS) {ibjlb-mote)

2
Mg = {18 x Byg) + QSAO (%COz) + 320 (%07) + .280 (%M, +%c09 x {1 - Bye!
(7} GAS VELOCITY IN FLUE (fps)
Vs = 8549 x Cpx{ /AP }avg. T
VvV Pox M

(8 FLUE GAS VOLUME AT ACTUAL CONDITIONS {actm)
Vo = Vex Ax 60

{3) FLUE GAS VOLUME CORRECTED TO DRY STANDARD CONDITIONS (dscih)

= Fag Py .
Vsd S828 w23 N Vo x {1 — By x 60
b 369 T. L Wer

(3¢ TOTAL-FLUE GAS YOLUME SAMPLED AT ACTUAL CONDITIONS (ach)

vi=  |Vmryx 15 ox (.P'G"(AH““? . (o.aﬁu'zs?x'v'k % B.)
Tm  \ . P § Ps

Farm AQ

Page 9
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Lafarge North America : . RMCEINC-CHICAGO REGIONAL OFFICE

- Joppa, Illinois ! : L Project #2009-11029

Ca

FIGURE 6.2-1 Example Calcnlations (Continued)

NOMENCLATURE

act = aciual cubic fees P = s1atic pressure in flue in inches waier, average
acfm = acwal cubic feet per minule AP = sauare root of velocity head in inches water,
A = effective arez of flue in square feat verage

. 3 . 235 = percen by weight, dry basi
Fom = actusl cubic meters %S percent sulfur by weight, dry basis

= N . o e rd ¢ ic fos
MM T zeryal cubic aveiers per minute sct standard cubic feet
Ar, = inside area of sampling nozzle in square fect San = siandard cubic meters
: = absoi il

Buws = waler vapor in gas sieam, propariion by Tag 7 absoiute temperaters of 2kt In degrens

ws : s ; % A 3

volume Rankine at standard conditions {528 degrees)

. L . - i ¢ 5 3 -,

%C = percent carbon by weight, dry basis Te Jbsﬁ@te temperature of flue gas in degrees
: e o Rankine, average

2CO = percent carbon monoxide by velume, dry basts s
PYPaN , . L Tm = absolaie temperature at eneter i degrees
%CO2 = percent carbon dioxide by valume, dry basis Rankine, average

; = nitol tube 5o . , i
“p ¥ pitot e cectiicient ' Vg = velocity of flue gas in feet {meters) per second
O = dust loading per heat input in pounds {grams) v = vofume of condensate through the impingers in

per million B {calories} per I constant miliiiters
Oy = dust loading pt’}’-‘-‘f‘ input in pounds (3"3‘,”‘5) Vic = volume of fiquid coilected in condenser in
per million By {calories} per Fr calonlated mitfiliters plus weight of liquid absorbed in

dscl = dry siandard cubic feet silica gel in grams indicated as miifiliters
dsefh = dry standard cubic feer per finur ¥ = wolume of mesered ‘;5"'5 measured at meter
dsimm = dry standard cubic meters mndmmf Ll diod
. . . Vens = volume of metered gas corvected to dry
4 ci o A e i 40 ms . A 3

domh dry standsed cubic metess per hour standard conditions in cubic feet (meters)
fps % {eet per second . . . g
= o r'A ) Vg = voiume of floe gas ai zciual conditions w cubic
Fr = ratie factor of dry flue gas volume 1o heat vaine feat {raetsrs) per minute

of combusted fuet in dry standard cubic fect

(,n;e'(sr} p;rum';-.ﬁm gwf (eatories) o Qs = vyolume of Fue gas corrected to dry standard

conditions in cubic feet {meters) per hour

ams = grams Vi = (o2l vofume of flue gas sampled at actual

gm-male = gram-mole conditions in cubic feet {mcters)

grs = graing Vi = volume of water vapor in metered gas corracted
AR - orifice pressure drop in inches water, average 1o standard conditions in cubic feet {meters)
%H = percent hydrogen by weight, dry basic Vwe © volume of water condensed i impingers
. N S carrectes to standard congditions
Hc = heai of combustion in Bly per pound, dry basis o
= h Vwsg = volume of water collected in silica gei corrected
_hF L Ol to standard conditions
g5 = pereent isoRinetic W, = total weight of dust collected per unit valume
in. g = inches mercury in graing {grams) per actuai cubic feat {meters)
s = pounds Wd = total weight of dust colfected per unit volume
lb-mete & pound-mole in pounds (grams) per dry standafd cubic feet
p Mol trryetens)
C/FVQ - YAct . .
o e e A T Wy = total weight of dust colfected in grams
mmBuw’ = m.lltzon B ) Wr = ranal weight of dust collected per vnit volume
mincal = miilion calories in pounds {grams) per heur, dry basis
mm Hg = millimeters mercury : Wy = tutal weight of dust cotlected in pounds .
mps = meters per second Ve = tetal weight of dust collected per unit valume
. ! e
Mg = molecular weighs in pound {gram} per pousd in grfznns (grams) per dry standard cubic feet
{gram) mole (wet basis) (meters)
N = percent nitrogen by weight, dry basis Weg = impinger silica gl weight gain in grams
%N, = percent nitrogen by difference, dry basis Y = metered £as volurme correction factor
%G = percenl oxygen by diffecence, dry basis B = toial elapsed sampling tme in minutes
%02 = percent oxygen by veiume, dry basis
Py = harometric pressure in inChes mercury
Pocd = slandard ansolute pressure {29.92 in Hg)
Py = absolute pressere in tlue in inches {miltimesers)
mercury
G38283 B Formn AQD{I-S)1N
o Nage s of F |
Page 10
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Lafarge North America ' ' ' RMCEINC-CHICAGO REGIONAL OFFICE

Joppa, 1llinois - : , © ' Project #2009-11029

APPENDIX A. REFERENCE DATA SUMMARY

Page 11
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METHOD 5 - DETERMINATION.OF PARTICULAfE_ EMISSIONS - RESULTS

Plant Name |LaFdrge Date {8/26/2009
Sampling Location|Kiln 2 Outlet Project #|2009-11029
Operatar |GC/AM Stack Type |Circular
Histosical Data .
Run Number K2:M5-1 K2-M5-2 K2.M5-3 || Average
Run Start Time 9:25 10:40 11:55 nhimm
Run Stop Time 10:30 11:45 12:00 hbmm
Meter Calibration Factor [¢2)] 0.983 0.983 0.983
Pitat Tube Coefficient| () 0.840 0.840 0.840
Actual Nozzle Diameter|  (Dns) 0.265 0.265 0.265 in
Stack Test Data
Initial Meter Volume|  (Vo), | 626500 | 679.115 | 733.651 r
Final Meter Volume} (V) | 877.748 | 733.106 | 787.953 f
Total Meter Volume Vo 51.248 53.991 54.307 5§3.182 i3
Total Sampling Time ©) 60.0 60.0 60.0 60.0 nin
Average Meter Temperature]  (ln)a 84.3 96.4 99.8 935 °F
Average Stack Temperature|  (B)avy 346.3 347.6 347.3 3471 i3
Baromettic Pressure (Po) - 30.37 30.37 30.37 30.37 in Hg
Stack Static Pressure|  (Psatc) -1.20 -1.20 -1.20 -1.20 in H,0
Absolute Stack Pressure (Ps) 30.37 30.37 30.37 30.37 in Hg
Average Orifice Pressure Drap} (AH)., 255 2.50 2.49 2.51 in H,O
) Absolute Meter Pressure]  (Pr) 3056 30.55 30.55 3055 in Hg
Avg Square Root Pitot Pressure! (40", 0.93 0.93 093 0.93 (in H,0)"
Moisture Cantent Data
impingers 1-3 Water Volume Gain (Vo) 200.0 236.0 210.0 2153 m
Impinger 4 Silica Ge] Weight Gain| (W) 145 13.6 122 134 g
Total Water Volume Collected | (Vi) 2145 | 2496 | 2222 | 2288 m
Standard Water Vapor Velume} (Vi )as 10.098 | 11.750 | 10.460 || 10.7689 sef
Standard Meter Volume| (Vade | 49.910 | 51433 | 51418 | 50.920 dscf
Calculated Stack Moisture! (B.xcac) 16.8 18.6 16.8 17.4 %
Saturated Stack Moisture| (B.gey) | 100.00 100.0 100.0 100.0 %
Reported Stack Moisture Content| (B 16.8 18.6 168 174 ®
Gas Analysis Data
Carbon Dioxide Percentage| (%CO,) 18.5 175 18.0 18.0 %
Oxygen Percentage| (%O-) 8.4 92 9.1 8.9 %
Carbon Monoxide Percentage| (%CO) 0.0 0.0 0.0 0.0 %
Nitrogen Percentage| (%N 73.1 733 72.9 7314 %
Dry Gas Molecular Weight|  (My) 31.30 31.17 31.24 31.24 fofib-mole
Wet Stack Gas Molecular Weight (M) 29.06 28.72 29.01 28.93 ib/lb-mole
Calculated Fuel Factor (Fo) 0.676 0.669 0.656 0.667
Fuel F-Factor{  (Fo) 8710 8710 8710 | 8710 dscimmBiu
Percent Excess Air| (%EA) 77.1 80.6 89.7 85.8 %
Volumetric Flow Rate Data
Average Stack Gas Veloci{y| (vs) 63.96 64.20 6365 | 63.94 ftfsec
Stack Cross-Sectiona) Area (As) 56.75 56.75 '56.75 ft
Actual Stack Flow Rate (Qan) 217765 | 218590 | 216722 || 217692 acfm
Wet Standard Stack Flow Rate]  (Q,) 86884 8704 8633 8674 wkschh
D1y Standard Stack Flow Rate|  (Qc) 120385 | 118087 | 119561 || 119344 dseim
Percent of Isokinetic Rate [0} 102.4 107.5 106.2 105.4 %
Emission Rate Data
Mass of Parficulate - Front Half|  (my) 10.8 16.7 21.1 16.2 mg
Nass of Particulate - Back Half] (M) 734 57.6 58.1 62.9 mg
Mass due to Acetone Blank|  (W.) 0.0 0.0 0.0 0.0 mg
Total Mass of Particulates (m.) 83.8 743 792 794 mg
Stack Patticulate Concentration (c) 0.002 0.001 0.002 0.002 /dsof
(cd 0026 | 0022 | 0.024 || 0024 gr/dsef
Particulate Emission Rate (E) 12.14 10.24 11.05 11.14 kaifhr
(F) 26.8 22.6 244 24.5 tosir
{&) 0.0340 0.0496 0.0524 0.0520 DML
Particulate Emission Rate 0.203 0472 0.1475 0.183 Ibficn fesd
Process feed Rate 131.94 131.38 138.84 134.05 ton of raw feed
ieterbox Catibration Check
Yaa [ 1.0132] 0.9854] 08868 0.8953! 4~ 3%
+5%ofy 1.0322
-5%of y (.8339




= METHOD 5 - DETERMINATION OF PARTICULATE EMISSIONS - RESULTS

' Plant:Name{LaFarge

" Date|82512808

Sampling Location |Outlet KILN1 Project #|2009-11026
Operatar {GC/AM Stack Type |Circular
Historical Data
Run Number | KiMS1 | KiMB2 | X1M53 || Average
Run Start Time 3:08 4:18 5:35 hhmm
Run Stop Time 4:12 5:25 6:40 hhemm
Meter Calibration Factor ) 0.951 0.951 0.951
Pitot Tube Coeflicient (Cp) 0.840 0.840 0840
Actual Nozzle Diameter| (D, 0.308 0.309 0.309 in
Sheck Test Data
initial Meter Volume|  (Va) | 397.475 | 441501 | 486.802 fr
Final Meter Vohume| (Vo) | 441.216 | 486348 | 532.018 [
Total Meter Volume (V) 43.741 44.847 45216 44,601 Iy
Total Sampling Time [{)} 60.0 60.0 60.0 60.0 min
Average Meter Temperature|  (t)ay 93.0 955 86.7 95.1 °F
Average Stack Temperature|  {%ug 3134 313.0 3145 313.6 ik
Barometric Pressure {Py) 30.25 30.25 30.25 30.25 inHg
Stack Static Pressure|  {(Pswyc) -0.20 -0.18 -0.19 -0.19 in H0
Absolute Stack Pressure| (P, 30.24 30.24 30.24 30.24 inHg
Average Orifice Pressure Drop| (AH),, 1.62 1.5 1.63 1.60 in H,0
Absolute Meter Pressure {Pw) 30.37 30.36 30.37 30.37 in Hg
Avg Square Root Pitot Pressure} (Ap""),.; 0.54 0.53 0.54 0.54 (in H,0)"
Moisture Content Data
Impingers 1-3 Water Volume Gain (V) 104.0 210.0 175.0 163.0 ml
Impinger 4 Silica Gel Weight Gain|  (W,) 4.6 8.2 14.1 93 g
Total Water Volume Coflected| (Vi) 108.6 219.2 189.1 1723 ml
Standard Water Vapor Volume!|  (Vida 5,112 10.319 8902 8.111 sef
Standard Meter Volume| (V). 40.316 41.140 | 41396 40.950 dscf
Calculated Stack Moisture! (B.can) 11.3 20.1 177 16.3 %
Saturated Stack Moisture| (B, s, | 100.00 100.6 100.0 100.0 %
Reported Stack Moisture Content!  (B.s) 11.3 20.1 17.7 16.3 %
Gas Analysis Data
Carbon Dioxide Percentage| (%CO,) 17.8 18.1 18.2 18.0 %
Oxygen Percentage| (%®,) 8.2 7.9 8.1 8.1 %
Carbon Monoxide Percentage] {%CO) 0.0 0.0 0.0 0.0 %
Nitrogen Percentage| (%N, 74.0 74.0 73.7 739 %
Dry Gas Motecular Weight|  (M.) 31.18 31.21 31.24 31.21 lbfib-mole
Wet Stack Gas Molecular Weight M) 29.69 2856 28.89 29.05 {b/lb-mole
~ Calculated Fuet Factor]  {Fo) 0713 | 0718 0.703 0.712
Fuel F-Factor (Fa) 8710 8710 8710 8710 dsciimmBlu
Percent Excess Alr| (%EA) 723 679 713 705 %
Volumettic Flow Rate Data
Average Stack Gas Velocity (v,) 35.94 36.31 36.34 36.20 fi/sec
Stack Cross-Sectional Area| (A, 63.62 63.62 63.62 e
Actual Stack Flow Rate|  (Q.,) 137471 | 138593 | 138710 | 1338158 acfm
‘Wet Standard Stack Flow Rate (Qow) 5678 5740 5734 5717 wkscih
Dty Standard Stack Flow Rate]  (Qu) 83982 76485 78649 79705 dscim
Percent of isokinetic Rate [0} 97.7 109.5 107.2 104.8 %
Emission Rate Data
Mass of Particulate - Front Half| (M) 60.3 51.2 43.2 51.6 mg
Mass of Particulate - Back Half|  (m,) 53 58 32 48 mg
Mass due to Acetone Blank| (W,) 0.0 0.0 0.0 0.0 mg
Tota)l Mass of Particulates (m,) 65.6 57.8 454 56.3 mg
Stack Patticulate Concentration (;) 0.002 0.001 0.0C1 0.001 g/dscf
(c<) 0.025 0.021 0.017 0.021 gr/dsct
Patticulate Emission Rate (E) 3.20 6,36 528 6.62 kg/hr
(E) 18.1 14.0 1.7 14.6 Ibstr
) 0.0514 0.0428 | 0.0351 0.0431 Tosirast
Particulate Emission Rate 0.154 0.143 122 8.15 ibfiori fead
Procass feed Rate 93.31 97.85 65.29 95.48 tor of raw feed
Meterbox Calibration Check
¥qa T 1o117] os726] 00653] 0.9915] +-5%
+ 5% of y 0.9986
-5% of y 0.9035
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METHOD 1 - SAMPLE AND VELOCITY TRAVERSES FOR CIRCULAR SOURCES

___ Plant NamefLaFarge .. - S I T Date|8/25/2009

~ -Sampling Location|Outlet KII'N1 - : . . - Project #|2009-110268 -
Operator{GC/AM # of Porfs Available |4
Stack Type|Circular e " # of Ports Used!2
Stack SizejLarge Port lnside Diameter|18
[ -
Circutar Stack or Duct Diameter L
Distance to Far Wall of Stack (L) 126.00 in P b
Distance to Near Wall of Stack (Low) 18.00 in N
(=Lfw-Lnw) Diameter of Stack (D) 108.00 in /\ \ \ —
{=3.14(Dricunisi2) Area of Stack (A 63.62 ft \ |
Distance from Port to Disturbances D
Distance Upstream (B) 1140.00 in /
=8y Diameters Upstream|  (Bp) 10.56 | diameters
Distance Downstream (A) 360.00 in N \—/
=ap) Diameters Downstream (Ap) 3.33 diameters
Number of Traverse Points Required * g © W_m stream
= — T Isturbance
Diameters to Minimum Number of *
Flow Disturbance Traverse Points A
Up Down | Particulate| Velocity ¥ — Measuremen t
Stream Stream Points Points .\ Site
2.00-4,9910.50-1.24 24 16
5.00-5.99]1.05-1.49] 20 16 *
6.00-6.99| 1.50-1.74 16 12
7.00-7.9911.75-1.99 12 12 = .
>=800 | >=2.00 | 80or12? | 8or12*
Upstream Spec 12 12 * Upstrearm
Downstream Spec 12 12 J
= - > Disturbance
Traverse Pts Required 12 12 S
' Check Minimum Number of Points for the Upstream st i l
and Downstream conditions, then use the largest. Number of Traverse Points Used
2 8 for Circular Stacks 12 to 24 inches 2 Ports by 6 Aoross
12 for Circular Stacks over 24 inches 12 Pts Used 12 Required
Particulate 0 |velocity
Traverse Point Locations
Location of Traverse Points in Circular Stacks Fraction Distance Dis#ance
Traverse | (Fraction of Stack Diameter from Inside Wall to Traverse Potint) Traverse of ) from Including
Ni:f; = }?mba &T’;‘me Pmm; = D'“mlﬁoa i Point Stack Inside Nipple
1 146 .067 044 032 026 021 Number | Diameter Wall Length
2 854 250 146 105 082 067 | in in
: 7 | B | | e | s oo T ae | 6w
5 854 S77 342 256 2 0.146 15 6/8 33 6/8
; P B | T | sas 5 0296 ] 32 150
8 958 854 750 4 0.704 76 94
190 gg © 823 5 0.854 92 2/8 110 2/8
u : P 6 0.956 | 1032/8 | 121218
P 979 7
8 :
9
16
1
12
LaFargeKiin1-Method & - M1 - Circutar Page 1 Printed 9/21/2009
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- [METHOD 3 - GAS ANALYSIS FOR THE DETERMINATION OF DRY MOLECULAR WEIGHT

- Plant Name |LaFarge ' Date[8/25/2008
Sampling Location|[Outlet KILN1 Project #{2009-11026
Operator |GC/AM # of Ports Used|2 )
Fuel Type|N/A Minimum Fuel Factor|1.600 | Maximum Fuel Factor|1.800
Orsat Leak Check | PreTest | PostTest Orsat Identification|
Gas Analysis Data
Run Number K1-M5-1 Run Start Time| 3:08 Run Stop Time| 4:12
Sample Carbon Carbon Carbon Carbott Dry WMolecuilar
Analysis Dioxide Oxygen | Monoxide [ Dioxide Oxygen | Monoxide | Nitrogen |Molecular| Weight
Time Volume | Volume | Volume Conc. Cong, Conc. Conc. Waight | Deviation
(Meo) (Vea) Vo) (%CO,) (%05) (%CO) (%Ny) (My) (AM)
hh:mm ml ml mi percent percent percent percent | Ib/lb-mole | lb/lb-mole
Fyrite 17.8 26.0 17.8 82 | 00 74.0 31.18 0.00
17.8 26.0 17.8 8.2 0.0 74.0 31.18 0.00
17.8 26.0 17.8 82 0.0 74.0 31.18 0.00
Results Averages 17.8 8.2 0.0 74.0 31.18
Average Calculated Fuel Factor| (Folavg 0.713 Molecutar Wt Deviation < 0.3?
Average Excess Alr} (%EA)s, 723 parcant Fuel Factor in Handbook Range?
. Gas Analysis Data
Run Number K1-M5-2 Run Start Time| 4:18 Run Stop Time| 5:25
Sample Carbon Carbon Carbon Carbon Dry Molecular
Analysis | Dioxide Oxygen | Monoxide | Dioxide Oxygen | Monoxide | Nitrogen [Molecularj Weight
Time Volume Volume Volume Conc. Conc. Conce. Conc. Weight | Deviation
(Veoz) (Ve2) Veo) {%CO,) (%07) (%CO) (%Mo) (Mg) (AMg)
hh:mm ml mi mi percent percent percent percent | Ib/lb-mole | Ib/lb-mole
Fyrite 18.1 26.0 18.1 7.9 0.0 74.0 31.21 0.00
18.1 26.0 18.1 7.9 0.0 74.0 31.21 0.00
18.1 26.0 18.1 79 0.0 74.0 31.21 0.00
Results Averages| 18.1 7.8 0.0 74.0 31.21
Average Calculated Fuel Factor]  (Fo)avg 0718 | Molecular Wt Deviation < 0.3?
Average Excess Aif| (%EA),; | 67.9 percent | Fuel Facior in Randbook Range?| M
Gas Analysis Data
Run Number K1-M5-3 Run Start Time| 5:35 Run Stop Time| 6:4C
Sample Carbon Carbon Carbon Carbon Dry Molecular
Analysis | Dioxide | Oxygen |Monoxide [ Dioxide | Oxygen | Monoxide | Nitrogen |Molecular| Weight
Time Volume Volume Volume Conc. Conc. Conc. Conc. Weight | Deviation
(Veod) (Vo2) (Veo) (%COy) (%O (%CO) {%oNy) (M) (AMy)
nh:mm mi mi ml percent percent percent percent | ib/lb-mole | Ib/lb-mole |
Fyrite 18.2 26.3 18.2 8.1 0.0 73.7 31.24 0.00
182 26.3 18.2 8.1 0.0 73.7 31.24 0.00
18.2 26.3 18.2 8.1 0.0 73.7 31.24 0.00
Results Averages| 182 8.1 - 0.0 73.7 31.24
Average Calculated Fuel Factor| (Fo)ava 0.703 Molecular Wt Deviation < 0.3?
- Average Excess Air| (%EA).., 71.3 percent Fuel Factor in Handbook Range? 2]
Fuet Factor Fo Formulas Usad
Fuel Type | Minimpm | Maximum %CO, = Veos
Coal, Anthracite 1.016 1.130 %05 = Vo - Ve
Coal, Lignite 1.016 1.130 %CO = Veo - Vor
|Coal, Bituminous 1.083 | 1230 %Nz = 100 - %CO, - %0, - %CO
Oil, Distiliate 1.260 1.413 Mg = .44(%CO)+ .32(% 0, )+ .28(%N, + %CO)
Oil, Residual 1.210 1.370 AMg = Mg - My
Gas, Naturai 1.600 1.838 F, = 1209 - %0, - S5%COV(%CO; + %CO)
Gas, Propane 1.434 1.586 %EA=100(3 02~ 5%COV(. 264%NO %Oy 5%C0Y))
Gas, Butane 1.405 1.553
Wood 1.000 1.120
Wood Bark 1.003 1.130
LaFargeKiin1-Method 5 - M3 - Orsat Page 1
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METHOD 4 - DETERMINATION OF MOISTURE CONTENT IN STACK GASES |

8] Plant Name|LaFarge . T S . Date|8/25/2009
|; .-Sampling Location|Quitlet KILN1 g E T . :Project #/2009-11026 . .
Operator|GC/AM ' i # of Ports Used|2
Stack Type|Circuiar Meter Box Number(002
Train Leak Check [ PreTest | | PostTest | Meter Cal Factor {Y}{0.851
. Moisture Content Data
Run Number K1-M5-1 Run Start Timel 3:08 Run Stop Time}  4:12
Total Meter Volume V) 43.741 def Barometric Press. (Pw) 30.25 | inHg
Avg Meter Temp|  (tm)avg 93 °F Stack Static Press.|  (Psutc) -0.20 in H,0
Avg Stack Temp|  (ts)avg 313 F Avg Orifice Press.] (2H)ayg 1.62 in H,0
Impinger 1|Impinger 2} Impinger 3}Impinger 4| impinger 5| Impinger 6 | Impinger 7
mi mi mi g mi i ml
Contents DI Dl Sil Gel
Final Value| (Vy),(Wy) | 304.00 154.60
Initial Vatue| (V),(W) | 200.00 - 150.00
Net Value| (V,)(W.,) | 104.0 | 48
Results .
Total Volume VY 104.00 mi Water Vol Condensed} (Vi) 4,895 scf
Total Weight (W) 480 g Water Vol Weighed| (Visqsta) 0.217 scf .
Std Meter Volume|  (Viys) 40.316 dscf Sat. Moisture Content] (Bysisy) 100.0 %
Caic Moisture Content] (Bscaic)) 11.3 % Final Moisture Content|  (Bys) 11.3 %
floisture Content Data
Run Number K1-M5-2 Run Start Time]  4:18 Run Stop Time|  5:25
Total Meter Volume (Vi) 44,847 def Barometric Press. (Po) 30.25 inHg
Avg Meter Templ  (t)ave 95 *F Stack Static Press.|  (Pgage) -018 | inH,0
Avg Stack Temp|  (t)avg 313 °F Avg Orifice Press.| (AH)ay 1.55 in H20
Impinger 1| Impinger 2 {Impinger 3 {Impinger 4 |Impinger 5 | Impinger 6 | Impinger 7
ml mi mi g_ ml ~ml ml
Contents Di Dl Sil Gel
Final Value] (V).{Wy | 410.00 159.20
Initial Value{ (Vy),(W; 200.00 150.00
Net Vafue| (V.),(Wy) 210.0 9.2
Results
Total Volume (WA 210.00 ml Water Vol Condensed| (Vicsa) | 9.885 scf
Total Weight| (W) | ©0.20 g Water Vol Weighed| (Vs | C.434 scf
Std Meter Volume] (Vi) 41.140 dsef Sat. Moisture Content] (B,gsv) 100.0 %
Calc Moisture Content|  (B.s) 20.1 %  |Final Moisture Content] (B, 20.1 %
Moisture Content Data )
Run Number K1-M5-3 Run Start Time| 5:35 Run Stop Time|  6:40
Totat Meter Volume|  (Vy,) 45216 def Barometric Press.|  (Py) 30.25 in Hg
Avg Meter Temp|  {tmavg 97 °F Stack Static Press.| (P -0.19 in HyO
| Avg Stack Temp]  (s)avg 315 °F Avg Orifica Press.]  {(AH)ayg 1.63 in H,0
impinger 1|Impinger 2| Impinger 3| impinger 4} mpinger 5 | impinger 6 | Impinger 7
mi mi mi g mi mi m}
Contents Dl DI Sil Gel
Final Value| (V) (W, | 375.00 164.10
Initial Value| (V),(W,) | 200.00 150.00
Net Vaiue| (V.),(W,) | 175.0 14.1
Results )
Total Volume (V) 175.00 mi Water Vol Condensed| (Vs 8.237 scf
Total Weight] (W) 14.19 g Water Vol Weighed | (Vysgsi) 0.665 scf
St Meter Volume|  (Vist) 41.396 dscf Sat. Moisture Content| (Busisvp) 100.0 %
Galc Moisture Content (Bus) 17.7 % Final Moisture Content (Bus) 177 %
LaFargeKiini-Method 5 - M4 Page 1 Printed $/241/2009
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ISOKINETIC SAMPLING DATA o . [

Plant Narrie [LaFarge 55, Y 7 Date [8/25/2009_ R
. . Sampling Location|[Outlet KLNT -~~~ i Project #|2009-11028 o Ben il E
: Operator |GC/AM .' ) o Run #]K1-Ms-1
~_# of Points'Across |6 # of Ports Used |2
ldeal Nozzle Diameter and IsoKinetic Factor Setup Sampling Equipment
Pitot Tube Coefficient Cp 0.840 Meter #|002
Avg Stack Temp {ts) 315 °F Meterbox Cal. Factor| (Y) ! 0.951
Avg Gas Meter Temp ) 85 °F Nozzle #{N309
DH @ 0.75 SCFM| (AH@) 1.84 | inH0 Actual Nozzle Diareter| (B) | 0.3090 in
Avg Pitot Tube Diff. Pressure| (Apavg) 0.32 in Hy,O Req. Nozzle Diameter| (Dy) | 0.3206 in
Stack Moisture Content| (Bs) 16.0 % Probe #/ Length 120.00 ft
Stack Dry Molecular Weight]  (Mg.) 31.55 | tblib-mole Liner Material |SS
Estimated Orifice Flow Rate Qm 0.750 acfm Sample Case / Oven #
DP to DH Isokinetic Factor (K) - 533 Impinger Case # |
Pressures AV, Leak Ghecks
Barometric Pressure| (P 30.25 | inHg Pre| 0.001 | f/min | @ 15 in Hg
Stack Static Pressure| (Pgai) | -0.20 § in H,0 mid t'min | @ in Hg
Absolute Stack Pressure|  (Py) 30.24 | inHg Post| 0.001 | Fimin | @ 10 in Hg
Absolute Meter Pressure (P 30.39 in Hg AV,, < 0020 | tmin Leak Check OK?
Pitot OK? Orsat OK?|
] Dry Gas Desired | Actual Meter | Meter impinger
Traverse | Sampling| Clock Meter Velocity | Orifice | Orifice | Stack Inlet | Qutlet | Filter Exit Pump
Point # Time Time Reading Head AH AH Temp { Temp | Temp | Temp | Temp Vacuum
@) (2T T I ) T )2 S T O B
min | bh:mm:ss # inH,O | inHO | inHO °F °F °F i °F in Hg
A-1 0.0 3:08:00 | 397 475 | 0.280 1.492 | 1600 | 310 88 87 250 50 5.0
A2 5.0 3:13:00 | 401.025 | 0.290 1,545 | 1600 | 311 88 87 251 50 5.0
A-3 10.0 3:18:00 | 404.662 | 0.270 1.438 | 1500 | 313 89 89 252 50 5.0
A-4 15.0 3:23:00 | 408.259 | 0.290 1545 | 1600 | 315 | 92 89 251 50 5.0
A-5 20.0 3:28:00 | 411.709 | 0.310 1.651 1.700 | 312 94 90 250 51 . 5.0
A-6 25.0 3:33:00 | 415.341 } 0.300 1698 | 1.700 | 314 96 AN 249 51 5.0
B-1 30.0 3:42:00 | 419.084 | 0.290 1545 | 1.600 | 312 97 92 248 51 5.0
B-2 35.0 3:47:00 | 422.759 | 0.270 1438 | 1500 | 315 98 94 250 51 |50
B-3 40.G 3:52:00 | 426,405 | 0.290 1.545 1.600 316 98 94 252 51 5.0
B-4 450 3:57:00 | 430.146 | 0.310 1.651 1.700 | 315 99 95 251 51 5.0
B-5 50.0 4:02:00 | 433.854 | 0.300 1.598 | 1700 | 313 98 94 250 52 5.0
B-6 550 | 4:07:00 | 437524 | 0290 | 1.545 | 1.600 | 315 98 U | 23 82 5.0
Last Pt 60.0 4:12:00 | 441.216
LastPt | 60.0 4:12:00 | 441.216 Maximum Vacuum 5.0
Average Values 029 | [1e2 7313 | 95 91 T 250 | 51
i 93 1
LaFargeKiln1-Method 5 - 5 - Run 1 Page 1 Printed 9/21/2009
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| ISOKINETIC SAMPLING DATA N

) Plant Name jLaFarge- s - T T Date |8/25/2009
- Sampling Location [Outlef KILN1 . T il R Project #|2008-11028
Operator|GC/AM - - Run #[K1-115:2
# of Points Across |6 # of Ports Used |2 )
Ideal Nozzle Diameter and IsoKinetic Factor Setup Sapling Equipment
Pitot Tube Coefficient (Cp) 0.840 Meter #|002
Avg Stack Temp (te) 315 °F ‘ Meterbox Cal. Factor] (Y) 1 0.951
Avg Gas Meter Temp (t 85 °F Nozzle #/N309
DH @ 0.75 SCFM| (AH@) 1.84 | inH0O Actual Nozzle Diameter] (D) | 0.30S0 in
Avg Pitot Tube Diff. Pressure| (APavo) 0.32 in H,O Req. Nozzle Diameter| (D,) | 0.3183 in
Stack Moisture Content|  (Bus) 18.0 % Probe # / Length 120.00 ft
Stack Dry Molecular Weight| (Mg 3148 | Ib/lb-mole Liner Materiai|ss
Estimated Orifice Flow Rate|] (Q,) 0.729 acfm Sample Case / Oven #
DP to DH Isokinetic Factor|  (K) 512 " Impinger Case #
Pressures AVp, __Leak Checks
Barometric Pressure (Po 30.25 in Hg prel 0.001 | min | @ 15 in Hg
Stack Static Pressure|  (Psatic) -0.18 in H,O Mid f3/min @ in Hg
Absolute Stack Pressure P 30.24 in Hg Post| 0.002 | Himin | @ i0 in Hg
Absolute Meter Pressure Pn 30.39 in Hg AV, < 0.020 &*/min Leak Check OK?
Pitot OK?| I Orsat OK?| -
Dry Gas Desired | Actual Meter | Meter Impinger
Traverse |Sampling| Clock Meter | Velocity | Orifice | Orifice | Stack | inlet | Outlet | Filter { Exit Pump
Point # Time Time Reading Head AH AH Temp | Temp | Temp | Temp | Temp |Vacuum
©) (Ve &9)] (AH) (aH) (ts) ) (o)
min | bh:mmiss (S hHO | inHO | inH,0 | °F °F °F °F °F in Hg
A1 0.0 4:18:00 | 441501 | 0280 | 1.433 | 1.500 | 311 94 94 247 51 6.0
A-2 5.0 4:23:00 | 445.198 | 0.270 1.382 1.500 310 95 94 248 | 51 6.0
A3 100 | 42800 | 448845 | 0300 | 1535 | 1600 | 313 | 95 | 94 | 249 | 51 60
A-4 15.0 4:33:00 | 452684 | 0.310 | 1586 | 1.700 | 310 95 94 250 51 6.0
A5 20.0 4:38:00 | 456354 | 0280 | 1.433 } 1500 | 314 95 94 250 51 8.0
A-6 25.0 4:43:00 | 460.213 | 0200 | 1.484 | 1.600 | 315 96 94 251 51 6.0
B-1 30.0 4:55:00 | 464.025 | 0.270 § 1.382 | 1.500 | 315 97 94 250 52 6.0
B-2 350 5:00:00 | 467.861 | 0.280 1.433 1.500 313 98 94 251 52 6.0
B-3 40.0 5:05:00 { 471.583 | 0.310 1.586 1.700 312 98 25 250 52 8.0
B-4 450 5:40:00 | 475.235 | 0.300 | 1535 | 1.600 | 317 99 95 249 | 82 6.0
B-5 50.0 5:15:00 | 478.964 | 0.280 | 1.433 | 1.500 | 314 99 95 248 52 6.0
B-6 55.0 5:20:00 | 482742 | 0260 | 1.330 | 1.400 § 312 a8 96 249 53 6.0
Last Pt 60.0 5:25:00 | 486.348
Final Values 60.0 5:25:00 | 486.348 Maximum Vacuum 6.0
Average Values 0.29 | | 155 | 313 97 94 249 | 52
o8

LaFargeKilnt-Method 5 - M5 - Run 2 Page 1 Printed 9/21/2009
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& ISOKINETIC SAMPLING DATA_

Plant Name |LaFarge: ) A 1. Date|8/25/2009
- _Sampling.Location |Outlet KILN1 ‘ . . 17 .. Project #|2009-11028
' ' Operator| GC/AM - ' Run #{K1-M5-3 -
# of Points Across|6 ‘| # of Ports Used |2 B
tdeal Nczzle Diameter and IsoKinetic Factor Setup ) Sampling Eguipment
Pitot Tube Coeflicient (Cy) 0.840 Meter #|002
Avg Stack Temp (to) 315 °F Meterbox Cal. Factor} (Y) [ 0.951 ]
Avg Gas Meter Temp (te) 385 °F Nozzle #|N309
DH @ 0.75 SCFM| (AH@) 1.84 in H,0O Actual Nozzte Diameter| (D,,) | 0.3090 in
Avg Pitot Tube Diff. Pressure] (APavg) 0.32 in H,O Req. Nozzle Diameter] (D,) | 0.3195 in
" Stack Moisture Content|  (Buys) 18.0 % Probe # / Length 120.00 ft
Stack Dry Molecular Weight| {Mg) 31.2% | ib/lb-mole Liner Material|ss
Estimated Orifice Flow Rate (Qm} 0.747 acfm Sample Case / Oven #
DP to DH Isokinetic Factor (K) 5.21 tmpinger Case #
Pressures E AV ~ Leak Checks
Barometric Pressure|  (Py) 3025 | inHg Pre| 0.001 | #¥min | @ 15 in Hg
Stack Static Pressure|  (Pgatc) -0.19 in HO Mid Bimin | @ in Hg
Absolute Stack Pressure (Pg) 30.24 in Hg Post| 0.001 | fimin | @ 10 in Hg
Absolute Meter Pressure P 30.39 in Hg AV, < 0.020 ft/min Leak Check OK?
Pitot OK? Orsat OK?|
Dry Gas Desired | Actual Meter | Meter Impinger
Traverse |Sampling| Clock Meter Velocity | Orifice | Orifice | Stack inlet | Outlet | Filter Exit Pump
Point # Time Time Reading Head AH AH Temp | Temp | Temp | Temp | Temp | Vacuum
©) (V) {(Ap) (AH) (AH) (ts) [\ {Emoy
min | hh:mnss i nHO | inHO | inH0 ] °F °F °F °F °F in Hg
A-1 0.0 5:35:00 | 486.802 | 0.27 1.41 1.50 310 96 95 251 49 6.0
A2 5.0 5:40:00 | 490.421 0.29 1.51 1.60 315 96 95 249 49 6.0
A3 10.0 5:45:00 | 494217 | 0.30 1.56 1.70 316 g7 95 250 50 6.0
A4 15.0 £:50:00 | 498.014 { 0.31 1.62 1.70 314 98 95 249 50 6.0
A-5 20.0 5:55:00 | 501.864 | 0.30 1.56 1.70 318 a8 95 | 250 50 6.0
A-6 25.0 6:00:00 | 505.624 | 0.32 1.67 1.80 315 98 96 251 50 6.0
B-1 30.0 6:10:00 | 509.734 | 0.26 1.35 1.50 313 98 96 250 50 6.0
B-2 35.0 6:15:00 | 513574 | 0.26 1.35 1.50 316 98 96 249 51 6.0
B-3 40.0 6:20:00 | 517.216 | 0.27 1.41 1.50 314 98 98 248 51 6.0
B-4 450 6:25:00 | 520.743 { 0.28 1.51 1.60 315 98 95 247 51 6.0
B-5 50.0 6:30:00 | 524.415 | 0.30 1.56 1.70 316 98 96 249 52 6.0
B-6 550 | 6:35:00 | 528214 | 0.30 1.56 1.70 | 312 a9 g7 -} 250 52 6.0
Last Pt 60.0 6:40:00 | 532.018
Final Valuey 50.0 | 6:40:00 | 532.018 Maximum Vacutim 6.0
Average Values 029 | [ 163 [ 315 | 98 %6 | 249 | &0
97
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METHOD 1 - SAMPLE AND VELOCITY TRAVERSES FOR CIRCULAR SOURCES

- Plant Name

LaFarge

¥ Check Minimum Number of Points for the Upstream

_ - Date}8/26/2000 -
Sampling Location|Kiln 2 Outlet ' Project #|2009-11029°
Operator|GC/AM # of Ports Available}4

Stack Type|Circular # of Ports Used |2
Stack Size|lLarge Port Inside Diameter |4
= — T wa
Cireular Stack or Duct Diameter | L
Distance to Far Wall of Stagkl (1) 137.25 in | row
Distance to Near Wall of Stack (Lew) 1 35.25 in
(rLw- ) Diameter of Stack] () | 102.00 | _in S
(=3.14prrcunitsy?) Area of Stack| (A 56.75 -
Distance from Port to Disturbances F
Distance Upstream| _ (B) 114000 | in \ \
=sm) Diameters Upstream| (Bp) 41.18 | diameters \ - /
Distance Downstream|  (A) 1020.00 in -
(=ao) Diameters Downstream (Ap) 10.00 diameters ~
Number of Traverse Points Required I DS ASTERC S
. — 0 | Disturbance
Diameters to Minisnum Number of A
Flow Disturbance Traverse Points |
Up Down |Particulate| Velocity ¥ —Measurement
Stream | Stream | Points Points _ A Site
2.00-4.9910.50-1.24 24 16
5.00-5.99] 1.25-1.49 20 16
6.00-6.99| 1.50-1.74] 16 12 ‘
7.00-7.99]1.751.99] 12 12 =
>=800 | >=2.00 | 8or12?2 { 80r12°
Upstream Spec 12 12 Upstream
Downstream Spec 12 12
- : Disturbonce
Traverse Pts Required 12 12 e

and Downstream conditions, then use the largest. Number of Traverse Pointe Used
2 8 for Circular Stacks 12 to 24 inches 2 Ports by 6 Across
12 for Circular Stacks over 24 inches 12 Pts Used 12 Required
Particulate [ Velocity
Traverse Point Locations
Location of T raverss Peints in Circular Stacks Fraction | Distance | Distance
Traverse{ (Fraction of Stack Di from Inside Wall to Traverse Point) Traverse of from Including
el Hmbe of Imverme Ponteon sttt Point | Stack | Inside | Nipple
1 146 .067 044 032 026 021 Number | Diameter Wall Length
2 .854 256 146 105 082 067 in in
3 750 296 .194 146 118 o)
4 933 704 323 226 177 1 0.044 4478 39 6/8
5 854 677 342 258 2 0.146 14718 50 1/8
é 956 .806 658 356 65 4/8
y e ra P 3 0.296 30 2/8
3 958 854 750 4 0.704 716/8 | 107
9 918 -823 5 0.854 87 1/8 122 3/8
19 974 882
1| I 6 0.956 97 4/8 132 6/8
12 979 7
8
9
10 .
41
12
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i METHOD 3 - GAS ANALYSIS FOR THE DETERMINATION OF DRY MOLECULAR WEIGHT i

Plant NamellaFarge -, - -y - . Date[8/26/2003 - i
"Sampling LoéationKiln 2 Outlet .-~ -+ - m T ' T Project#/2002-11029 ' .
' __ Operator [GC/AM "~ #of Ports Used|2 .
Fuel Type|N/A ' Mininium Fuel Factor|1.600 [ Maximum Fuel Factor|1.800
Orsat Leak Check | PreTest | PostTest Orsat Identification |
Gas Analysis Data
Run Number K2-M5-1 Run Start Time] 9:25 Run Stop Time| 10:30
Sample Carbon Carbon Carbon Carbon Dry Moleculay |
Analysis | Dioxide Oxygen | Monoxide | Dioxide | Oxygen | Monoxide | Nitrogen |Molecular| Weight
Time Volume Volume Volume Conc. Conc. Conc. Conc. Weight | Deviation
(Veoa) Vo) (Voo) (%COy) (%Q2) (%CO) (%N,) (M) (AMy)
hh:mm ml mi ml percent percent percent percent | Ib/ib-mole | {b/lb-mole
Fyrite 18.5 26.9 185 | 84 0.0 731 31.30 0.00
18.5 26.9 18.5 8.4 0.0 73.1 31.30 0.00
18.5 26.9 185 | 84 0.0 73.1 31.30 0.00
Results Averages| 185 8.4 0.0 73.1 31.30
Average Calculated Fuel Factor|  (Foavg 0.676 Molecutar Wt Deviation < 0.37
Average Excess Air] (%EA)ng | 7.1 percemt | Fuel Factor in Handbook Range?! [
Gas Analysis Data
Ruh Number K2-M5-2 Run Start Time| 10:40 Run Stop Time| 11:45
Sampie Carbon Carbon Carbon Carbon Dry Molecular
Analysis | Dioxide | Oxygen | Monoxide| Dioxide | Oxygen | Monoxide [ Nitrogen |Molecular Weight
Time Volume Volume Yolume Cone. Conc. Conc. Conc. Weight [ Deviation
(Vcoo) (Moz) (Vco) (%COy) (%02) (%CO) (%N (M) (AMg
hh:mm mi mi m| percent percent percent percent | Ib/ib-mole | Ib/lb-mole
Fyrite 17.5 26.7 17.5 92 | 00 73.3 31.17 0.00
17.5 26.7 17.5 9.2 0.0 73.3 31.17 0.00
17.5 26.7 17.5 92 0.0 Zﬂ 31.17 0.00
Results Averages| 17.5 9.2 0.0 73.3 3117
Average Calculated Fuel Factor| (Fo)ay 0.669 Molecular Wt Deviation < 0.3?
!"— Average Excess AiT! {(%EA)., 90.6 percent Fuel Facior in Handbook Range?
. Gas Analysis Data
Run Number - K2-M5-3 Run Start Time| 11:55 Run Stop Time| 13:00
Sample Carbon Carhon Carbon Casbon Dry Molectlar
Analysis | Dioxide | Oxygen [ Monoxide | Dioxide | Oxygen |Monoxide | Nitrogen Molecular| Weight
Time Volume | Volume Volume Conc. Cone. Conc. Conc. Weight | Deviation
(Veoo) (Voz) Veoy {%CO,) (%Cp) {%CO) (%o} (Mg {AMy)
hh:mm ml mi mi percent percent percent percent | lb/lb-mole | ib/lb-mole
Fyrite 18.0 27.1 18.0 9.1 0.0 | 729 31.24 0.00
18.0 27 .1 18.0 9.1 0.0 72.9 31.24 0.00
18.0 271 18.0 9.1 0.0 72.9 31.24 0.00
Results Averages; 18.0 9.1 0.0 72.9 31.24
Average Calculated Fuel Factor|  (Fo)aw 0.656 - Molecular Wt Deviation < 0.3?
Average Excess Air{ (%EA)ay 89.7 percent 1 Fuel Factor in Handbook Range?
Fuel Factor Fo Formutas Used
Fuel Type Minimum | Maximum %CO, = Voos
Coal, Anthracite 1.016 1.130 %0, = V2 - Veor
Coal, Lignite 1.016 1.130 %CQO = Veo - Voz
Coal, Bituminous 1.083 1.230 %N, =100 - %CO; - %0, - %CO
Oil, Distillate 1.260 1.413 My = .44(%CO,)+ .32(%0; )+ .28(%N, + %HCO)
Oil, Residuat 1.210 1,370 AMy = My - Myag
Gas, Natural 1.600 1.838 o 7 {20.9 - %0, - 5%COY(%CO; + %CO}
Gas, Propane 1.434 1.586 Y%EA=100(%0,- 5%CO)/( . 264%N0O,-(%O,- .s%co))J
Gas, Butane 1.405 1.553
Wood 1.000 1.120
Wood RBark 1.003 | 1130
LaFargeKin2-Methcd 5 - M3 - Crsat Page 1 Printed 8/21/2006

V1.5



METHOD 4 - DETERMINATION OF MOISTURE CONTENT IN STACK GASES J

. _Plant Name|LaFarge *~ - | - Y T - Date|8/26/2009
: Sampling Location|Kiln 2 Outlet w s i BF: Project #]2009-11029 |
Operator(GC/AM . #% of Ports Used|2
Stack Type|Circular Meter Box Number|001
{ ~ Tiain Leak Check [ PreTest | [J] | PostTest | Meter Cal Factor {7)]0.983
Moisture Content Data
Run Nuniber K2-M5-1 Run Start Time]  9:25 Run Stop Time| 10:30
Total Meter Volume| (V) 51.248 def Barometric Press. (Pb) 30.37 in Hg
Avg Meter Temp|  (tr)aw 84 °F Stack Static Press.|  (Psasc) -1.20 in H,0
Avg Stack Temp| (ts)avg 346 F " Avg Orifice Press.] (8H)ayg 2.55 in H0
impinger 1} Impinger 2| Impinger 3}Impinger 4| mpinger §|impinger 6 | Impinger 7
mi mi ml g ml ml mi
Contents Dl Dl Sil Gel
Final Value| (o), Wy | 400.00 164.50
Initial Value| (V;),(Wy | 200.00 150.00
Net Vatue| (V,),(W,) 200.0 14.5
Resuits
Total Volume (\Vy) 200.00 ml Water Vol Condensed| (Vyesia) 9.414 scf
Total Weight Wy " 14.50 g Water Vol Weighed! (Vysqsta) 0.684 scf
Std Meter Volume|  (Viyaa) 49.910 dscf Sat. Moisture Content] (Busopy) 100.0 %
Cale Moisture Content| (Bys(carc) 16.8 % Final Moisture Content|  (Bus) 16.8 %
| fAoisture Content Data
Run Number K2-M5-2 Run Start Time| 10:40 Run Stop Time| 11:45
Total Meter Volume (Vi) 53.991 def Barometric Press. (Py) 30.37 in Hg
Avg Meter Temp}  (fn)avg 96 s Stack Static Press.]  (Pspic) -1.20 in H,0
Avg Stack Temp{  (ts)avg 348 °F Avg Orifice Press.] {(AH)ag 2.50 in H0
impinger 1|Impinger 2| Impinger 3 |Impinget 4|Impinger 5|Impinger 6 | Impinger 7
ml ml ml g i mil ml
Contents Dl Di Sil Gel
Final Value| (V)(Wy) | 436.00 163.60
Initia Value| (\),{W)) 200.00 150.00
Net Value| (V.),(W,) | 236.0 136
Results
Total Volume|  (Vy) 236.00 ml Water Vol Condensed| (Mugstw) | 11.109 scf
Total Weight| (W) 13.80 g Water Vol Weighed] (Musgsay | C0.841 scf
Std Meter Volume| (Vmsia) 51.433 dscf Sat. Moisture Content}] (Bussw) 100.0 %
Calc Moisture Content| (B, 18.6 % Final Moisture Content| (B,s) 18.6 %
Moisture Gontent Data
Run Number K2-M5-3 Run Start Time| 11:55 Run Stop Time| 13:00
Total Meter Volume| (V) 54,307 def Barometric Press.|  (Py) 30.37 in Hg
Avg Meter Temp!  (tm)ava 100 °F Stack Static Press.| (Peasc) -1.20 in H,0
Avg Stack Temp|  (ts)avg 347 °F Avg Orifice Press.| (&H)ay 2.49 inH0
Impinger 1 [impinger 2jImpinger 3| Impinger 4}Impinger 5|impinger 6| mpinger 7
mi ml mi g gl mi mi
Contents D! Di Sit Gel
Final Value| (V)),(W) 410.00 162.20
Initial Value] (V),(W,) | 200.00 150.00
Net Value| (V,),(W,) 210.0 12.2
Resujts
Total Volume Q) 210.00 mi Water Vol Condensed] (Vuoizia) 9.885 scf
Total Weight (WY 12.20 g Water Vol Weighedi (Musgsia)) 0.575 scf
Stg Meter Volume|  (Veyea) 51.418 dscf Sat. Moisture Contenti (Busisp) 100.0 %
Calc Moisture Content|  (Bus) 16.9 % Final Moisture Content|  (Bus) 16.9 %
L aFargeKiin2-Method 5 - M4 Page 1 Printed 9/21/2009
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ISOKINETIC SAMPLING DATA

.. . Plant Name

LaFarge Date|8/26/2009 ]
. Sampling Location|Kiln 2 Outiet © . Project #{2009-11028 - :
' Operator |GC/AM Run #[K2-M5-1
# of Points Across |6 | # of Ports Used |2
ideal Nozzle Diameter and tsoKinetic Factor Setup Sampling Eguipment
Pitot Tube Coefficient (Cp) 0.840 teter #{001
Avg Stack Temp| () 345 °F Meterbox Cal, Factor| (v) | 0.983 |
Avg Gas Meter Temp () 85 °F Nozzle #|N265
DH @ 0.75 SCFM| (AH@) 1.89 in H,0 Actual Nozzle Diameter| (Dn,) | 0.2650 in
Avg Pitot Tube Diff. Pressure| ({APavg) 0.82 in H0 Req. Nozzle Diameter| (D) | 0.2544 in
Stack Moisture Content| (By) 14.5 % Probe # / Length - 120.00 ft
Stack Dry Molecular Weight|  (Mq,) 31.55 | ib/lb-mole Liner Material|ss '
Estimated Orifice Flow Rate (Qw 0.750 acfm Sample Case / Oven #
DP to DH Isokinefic Factor|  (K) 2.93 ' Impinger Case #
I Pressures AV, Leak Checks
Barometric Pressure (Py) 30.37 in Hg Prel 0 /min | @ 14 in Hg
Stack Static Pressure| (Puaic) | -1.20 | inHO | Mid /min | @ in Hg
Absolute Stack Pressure (Ps) 30.28 in Hg Post 0 £°/min | @ 14 in Hg
Absolute Meter Pressure|  (P,) 30.51 in Hg AV, < 0020 | f*min Leak Check OK?
Pitot OK? Orsat OK?|
Dry Gas Desired | Actual Meter | Meter Impinger
Traverse |Sampling| Clock Meter | Velocity | Orifice | Orifice | Stack | Inlet | Outlet | Fiiter Exit Pump
Point # Time Time Reading Head AH AH Temp | Temp | Temp | Temp | Temp | Vacuum
®) ) (Ap} (AH) {AH) (t.) o) | b
min | himmiss ft® nHO | inH,0 | inH,0 | °F °F °F °F °F in Hy
A-1 0.0 9:25:00 | 626.500 | 0.860 | 2518 | 2.500 | 345 80 77 250 50 6.0
A-2 50 4 9:30.00 |-630.715 | 0.880 | 2.576 | 2600 |{ 348 82 78 251 50 6.0
A-3 10.0 9:35:00 | 634.915| 0900 | 2635 | 2600 | 349 82 79 249 50 6.0
A4 15.0 9:40:00 | 639.248 | 0.840 | 2459 | 2500 | 345 83 80 248 50 6.0
A-5 20.0 9:45:00 | 543582 | 0.860 | 2518 | 2500 | 348 84 80 249 51 6.0
A-6 25.0 9:50:00 | 647.711 | 0.870 | 2.547 | 2.600 | 347 86 81 251 51 6.0
B-1 30.0 ]10:00:00} 651.885 | 0.840 § 2.458 | 2.600 | 348 87 82 249 51 6.0
B-2 35.0 [10:05:00| 656.124 | 0.850 | 2.489 | 2.500 | 347 88 83 251 51 6.0
B-3 40.0. {10:10:060| 660.352 | 0.860 | 2518 | 2.500 | 346 90 85 250 52 8.0
B-4 450 |10:15:00| 664.526 | 0.880 { 2.576 | 2.600 | 344 R 85 249 52 6.0
B-5 50.0 |10:20:00| 668.765 [ 0.890 2.606 | 2600 | 345 93 86 250 52 6.0
B-8 55.0 |10:25:00| 672.869 | 0.890 | 2.606 | 2.600 | 344 94 86 251 82 6.0
LastPt | 600 [10:30:00] 677.748 .
|
Last Pt 60.0 |10:30:00| 677.748 Maximum Vacuum 6.0
Average Values 0.87 | 255 | 346 | &/ | 82 | 250 [ 61
| 84
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ISOKINETIC SAMPLING DATA _ ) : |

Plant Name|LaFarge . . . . - o L] s Date|8/26/2003 ] .
sampiing Location |Kiln 2 Outlét - { o . ' : . Project #]2009-11029 -
Operator |GC/AM ' ' o Run #|K2-M5-2
# of Points Across|6 i # of Ports Used |2
ideal Nozzle Diameter and IsoKinetic Factor Setup Sampling Equipment B
Pitot Tube Goefficient]  (Cp) 0.840 Meter #|001
Avg Stack Temp (t) 345 R Meterbox Cal. Factor| () l 0.983
Avg Gas Meter Temp ) 85 °F Nozzle #]N265
DH @ 0.75 SCFM| (AH@) 1.89 in H,0 Actual Nozzle Diameter] (D,a) | 0.2650 in
Avg Pitot Tube Diff. Pressure| {Apayg) 0.82 in HyO Req. Nozzle Diameter| (D) | 0.2539 in
Stack Moisture Content| ' (Bys) 14.5 % Probe # / Length 120.00 ft
Stack Dry Motecular Weight|  (M,.) 31.30 | ib/lo-mole Liner Material|{ss
Estimated Orifice Flow Rate Q) 0.750 acfm Sample Case/ Oven #
DP to DH Isokinetic Factor (K) 2.93 Impinger Case #
Pressures AV, l.eak Checks !
Rarometric Pressure Py 30.37 in Hg Pre| 0.001 | f’min @ 15 inHg |
Stack Static Pressure|  (Peatic) -1.20 in HoO Mid imin | @ in Hg
i_ Absolute Stack Pressure (GA 30.28 in Hg Post| 0.001 | Fhmin | @ i5 in Hg
{ Absolute Meter Pressure| (P, 30.51 in Hg AV < 0.020 | A¥min Leak Check OK?
' Pitot OK?| | Orsat oK?|
Dry Gas Desired | Actual Meter | Meter Impinger
Traverse | Sampling| Clock Meter Velogity | Orifice | Orifice | Stack | Inlet | Outlet { Filter Exit Pump
Point # Time Time Reading Head AH AH Temp | Temp | Temp | Temp Temp | Vacuum

| {©) Vi) {An) {AH) (AH) (t=) (b} (o)

[ min | hhimmss| NHO | inHO | nH,0 | °F °F °F °F °F in Hg
A-1 0.0 10:40:00| 679.115 | 0.870 2545 | 2500 | 350 | 95 92 251 49 6.0
A-2 50 10:45:00 { 683.542 | 0.880 2575 | 2600 | 345 96 92 250 49 6.0
A-3 10.0 110:50:00| 688.142 | 0.860 2516 | 2500 | 348 97 5] 248 49 6.0
A-4 15.0 110:55:00| 692,745 | 0.840 2458 2400 | 347 98 93 249 49 6.0
A5 20.0 |11:00:00| 697.142 | 0.850 2487 | 2500 | 348 98 93 247 49 6.0
A-6 25.0 111:05:00| 701.698 | 0.870 2545 | 2500 | 347 99 93 248 49 6.0
B~1 30.0 [11:15:00) 706204 | 0.840 | 2458 | 2400 | 348 99 94 249 50 6.0
B-2 35.0 |11:20:00| 710.542 | 0.850 2.487 | 2400 | 348 99 o5 251 50 6.0
B-3 40.0 |[14:25:00% 714.965 | 0.860 | 2516 | 2500 | 347 | 100 95 249 50 6.0
B-4 450 |11:30:00| 719.419 | 0.870 2.545 | 2500 | 344 100 96 251 51 6.0
B-5 50.0 1|11:35:00] 723.856 | 0.890 2.604 | 2600 | 349 101 97 248 51 6.0
B-8 550 |11:40:.00} 728503 | 0.BBQ | 2575 | 2.600 | 350 | 101 97 243 51 6.0

Last Pt 60.0 |{11:45:00| 733.106
Final Valued 60.0 |11:45:00| 733.106 Maximum Vacuum 6.0
Average Values 0.86 | (250 | 348 | 99 | 94 | 249 | &0
Qar
LaFargeKin2-Method 5 - M5 - Run 2 Page 1 Printed §/21/2006

Vi 18



[ : ' ISOKIN'ETIC SAMPLING DATA

S g

7 'I[?!ant Name|LaFarge * - Y B gww P W . ' Date|8/26/2008
Sampling.Location |Kin 2 Qutlet " R EoE : " Project#|2009-11029
Operator |GC/AM ' ' ' T T Run #[K2-M5-3
# of Points Across|6 ) - : 1% of Ports Used |2
! Ideal Nozzle Diameter and IsoKinetic Factor Satup Sampling Equipment
Pitot Tube Coefficient}  (C;) 0.840 Meter #{001
Avg Stack Temp (te) 350 °F " Meterbox Cal. Factor} (Y) i 0983 |
Avg Gas Meter Temp (tm) 90 F Nozzle #|N265
DH @ 0.75 SCEM| (AH@) 1.89 | inH,0 Actual Nozzle Diameter| {Dn) | 0.2650 in
Ava Pitot Tube Diff. Pressure| (APavg) 0.82 | inH,0 Req. Nozzle Diameter| (D) | 0.2529 in
Stack Moisture Content|  (Bus) 145 % Probe #/ Length 120.00 ft
Stack Dry Molecular Weight] (M) 31.47 |lb/b-mole I Liner Material|Ss
Estimated Orifice Flow Rate Q) 0.750 acfm Sample Case / Oven #
DP to DH Isokinetic Factar (K) 2.93 Impinger Case #
Pressures AV Leak Checks
Barometric Pressure (Po) 30.37 in Hg prel 0.001 | tmin | @ 17 in Hg
Stack Static Pressure|  (Paatic) -1.20 in H.0 Mid /min | @ in Hg
Absolute Stack Pressure (Po) 30.28 in Hg Post] 8007 | Timin| @ . i7 in Hg
Absolute Meter Pressure| (P 30.51 in Hg AV, < 0.020 | £¥/min Leak Gheck OK?
Pitot OK? Orsat OK?|
[_ Dry Gas Desired | Actual Meter | Meter lmpinger
Traverse | Sampiing| Clock Meter | Velocity | Orifice | Orifice | Stack | Infet | Outlet | Filter |  Exit Pump
Point # Time Time Reading Head AH AH Temp | Temp | Temp | Temp | Temp Yacuum
{©) (V) {4D) {AH) (AH) (ts) (i) Lo
min | hhmm:ss [ nHO | inHO | inHO | °F °F °F °F °F inHg |
A-1 0.0 11:55:00| 733.651 0.87 2.55 2.50 348 a9 96 250 50 6.0
A-2 - 50 12:00:00 | 738.168 0.86 2.52 2.50 350 99 97 250 50 6.0
A-3 - 100 12:05:00 | 742.685 0.88 258 2.50 349 100 97 256 50 6.0
A-4 150 |12:10:00| 747.249 | 0.84 2.46 2.40 350 100 97 251 50 6.0
A5 20.0 |12:15:00| 751.706 | 0.82 2.41 2.40 347 | 101 g7 250 51 6.0
A-6 250 {12:20:00§ 755.996 § 0.83. 2.43 2.40 349 102 98 249 51 6.0
B-1 300 |12:30:00| 760.651 | 0.85 2.49 2.50 345 103 98 248 51 8.0
B-2 35.0 12:35:00 | 765.124 (.88 2.58 2.60 348 103 98 247 51 6.0
B-3 40.0 12:40:00 | 769.814 0.89 2.61 2.60 346 104 o7 250 51 8.0
B-4 450 |[12:45:00| 774.356 | 0.87 2.55 2.50 343 104 98 251 52 8.0
B-5 50.0 |12:50:00| 778.614 | 0.86 2.52 2.50 344 105 98 249 52 6.0
B-6 550 |12:55:00| 783452 | 0.84 2.46 250 348 105 98 | 250 52 6.0
Last Pt 60.0 |13:00.00| 787.958
AT SR N
Final Value] 60.0 |13:00:00| 787.958 Maximum Vacuum 6.0
Average Values 0.86 | 240 | 347 | 102 | 98 | 250 [ 51
i 100 !
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CLIENT: RMC ENVIRONMENTAL Date: 16-September-2009
Project: LAFARGE NA-JOPPA PLANT CASE NARRATIVE

WerkOvrder: 090900356

Unless other wise noted, analysis conducted according to the Methods specified in 40 CFR Parts
60 or 63.

Unless otherwise noted, alt method blanks, laboratory spikes, and/or matrix spikes met quality
assurance objectives.

Sample resulits relate only to the analytes of interest tested and to the sample received at the
laboratory.

Accreditation by the State of lilinois or Wisconsin is not an endorsement or a guarantee of the
validity of data generated.

The Reporting Limit listed on the Report of Laboratory Analysis is our reporting limit for the
analyte reported. For most test methods this reporting fimit is primarily based upon the lowest

point in the calibration curve. The Reporting Limit may not reflect the regulatory limit for the given
analyte.

Kiln 1 had much thicker PM on the filter than in the probe rinses whereas, Kiin2 acetone
contained a higher concentration of much finer particulate.

Method Ref_erences:

SW=USEPA, Test Methods for Evaluating Solid Waste, SW-846.

E=USEPA Methods for the Determination of Inorganic Substances in Environmental Samples;
Methods for Chemical Analysis of Water and Wastes; Methods for Organic Chemicail Analysis of

Municipal and Industrial Wastewater, 40 CFR Part 6 0, App A; methods for the Determination of

Particulate Matter in Environmental Samples; Methods for the Determination of Organic
Compounds in Environmental Samples.

SM= APHA, Standard Methods for the Examination of Water and Wastewater.

D=ASTM, Annual Book of Standards



Report of Laboratory Analysis

CLIENT: RMC ENVIRONMENTAL
Project: LAFARGE NA-JOPPA PLANT Repeort Date: 9/16/2009 -
WorkOrder: 090900356
Client Sample K1-M3-01 filter Collectien 8/25/2009
Lab ID: 090900356-01A Matrix: Air
Reporting
Analyses Result Limit Qual Units Date Analyzed Batch Analyst
Particulate Matter Method: METHOD 5
Particulate Matter 60.3 C.1 mg, Total 8118/08 R403106 RM2
Client Sample K1-M5-01 Acetone Rinse Cellection 8/25/2009
Lab ID: 0909003356-01B Matrix: Air
Reporting _ '
Analyses Resuit Eimit  Qual Units Date Analyzed Batch Amnalyst
Particulate Matter Method: METHOD 5 -
Particulate Matter 53 01 mg, Total 9/16/09 R403106 RM2
Client Sample K 1-M5-02 filter Collection 8/25/2009
Lab ID: 090900356-02A Matrix: Air
Reporting
Analyses Resuit Limit Qual Units Date Analyzed Batch Analyst
Particulate Matter Methad: METHOD 5 |
Particulate Matter 51.2 0.1 mg, Total 9/16/09 R403106 RM2
Client Sample K1-M5-01 Acetone Rinse Collection 8/25/2009
Lab ID: 090600219-02B Matrix: Air
Reporting
Anialyses Resuit Limit Qual Units Date Analyzed Batch Apalyst
Particulate Mafter Method: METHOD 5
Particulate Matter 5.8 0.1 9/16/09

Qaalitiers:

E - Estimated
H - Holding Time Exceeded

B - Analyte detected in the associated Method Blank

C - Laboratory not accredited for this parameter

mg, Total

R403106 RM2

S - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits



Report of Laboratory Analysis

CLIENT: RMC ENVIRONMENTAL
Project: LAFARGE NA-JOPPA PLANT Report Date: 9/16/2009
WorkOrder: 090800356
Client Sample K1-MS5-03 filter Collection 8/25/2009
Lab ID: 090900356-03 A Matrix: Air
Reporting ;
Analyses Result Limit Qual Units Date Analyzed Batch Analyst
Particulate Matter Method: METHOD 5
Partictiate Matter 432 0.1 mg, Total 816108 R403105 RM2
Client Sample K1-M5-03 Acetone Rinse Collection 8/25/2009
Lab ID: 090900356-03B Matrix: Air
Reporting
Analyses Resunlt Limit Qual Units Date Analyzed Batch Amalyst
Particulate Matter Method: METHOD 5
Particulate Matter 32 0.4 mg, Total 9/16/08 R403106 RM2
Client Sample K2-M5/202-01 filter Collection 8/26/2009
Lab ID: 090900356-01A ‘ Matrix: Air
Reporting
Analyses Result Limit Qual Units Date Analyzed Batch Analyst
Particuiate Matter Method: METHOD 5
Particulate Matter 10.8 0.1 mg, Total 9/16/09 R403106 RM2
Client Sample U1-M5/202-01 Acetone Rinse Collection 8/26/2009
Lab ID: 090900356-01B Matrix: Air
Reporting
Analyses Result Limit Qual Units Date Analyzed Batch Analyst
Particulate Matter Method: METHOD &
Particulate Matter 731 0.1 mg, Total 9/16/09 R403106 RM2

(Gualifiers:

B - Analyte detected i the associated Method Blank

E - Estimated

H - Holding Time Exceeded

C - Laboratory not aceredited for this parameter

S - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

o



Report of Laboratery Analysis

CLIENT: RMC ENVIRONMENTAL
Project: LAFARGE NA-JOPPA PLANT Report Date: 9/16/2009
WorkOrder: 090900356
Client Sample K2-M35-02 filter Collection 8/26/2009
Lab ID: 090900356-02A Matrix: Air
Reporting '
Analyses Result Limit Qual Units Date Analyzed Batch Analyst
Particulate Matter Method: METHOD 5
Particulate Matter 16.7 01 - mg, Total 9/15/08 R403105 RM2
Client Sample K2-M5-02 Acetone Rinse Collection 8/26/2009
Lab ID: 090900356-02B Matrix: Air
Reporting
Analyses Result Limit Qual Units Date Analyzed Batch Analyst
Particulate Matter Methcd: METHOD 5
Particulate Matter 57.6 0.1 mg, Total 9/16/09 R403106 RM2
Client Sample K2-M5-03 filter Collection 3/26/2009
Lab ID: 090900356-03A Matrix: Air
Reporting
Analyses Result Limit  Qual Units Date Analyzed Batch Analyst
Particulate Matter Method: METHOD §
Particulate Matter 21.1 04 mg, Tatal 9/16/09 R403106 RM2
Client Sample K2-M3-03 Acetone Rinse Collection 8/26/2009
Lab ID: 0%90900356-03B Matrix: Air
Reporting .
Analyses Resuit Limit Qual Units Date Anaiyzed Batch Analyst
Particulate Matter Method: METHOD 5
Paiticulate Matter 58.1 0.1 mg, Total 9/16/06 R403106 RM2

Qualifiers:

B - Analyte detectad in the associated Method Blank

E - Estimated
H - Holding Timz Exceeded

R - RPD outside accepicd recovery limits

C - Laboratory not aceredited fer this parameter

S - Spike Recovery outside accepted recovery limits



Report of Laboratory Analysis

CLIENT: RMC ENVIRONMENTAL
Project: LAFARGE NA-JOPPA PLANT Report Date: 9/16/2009
WorkOrder: 090900356
Client Sample Reagent blanks - Acetone Collection 8/25/2009
Lab ID: 090900356-04A Matrix: Air
: Reporting

Analyses Result Limit Qual Units Date Analyzed Batch Analyst
Particulate Matter Method: METHOD 5

Partictiiate hatier 0.1 0.2 mg, Total Si186i0S RAD3108 RM2

Qualifiers:
E - Estimated
H - Holding Time Exceeded

C - Laboratory nct

B - Analyte detected in the associated Method Blank

R - RPD outside accepted recovery limits

~peaditad far thic naramatar

S - Spike Recovery outside accepted recovery limits

W



Lafarge North America RMCEINC-CBICAGO REGIONAL OFFICE
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APPENDIX D. REFERENCE MEASUREMENT SYSTEM
PERFORMANCE TEST DATA

PITOT INSPECTIONS
METERBOX CALIBRATIONS & AUDITS
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S-TYPE PITOT TUBE / MS SAMPLING PROBE INSPECTION

Project Number
Probe Number
B T o

200911029

M5-120-1

S-TYPE PITGT TUBE OVERVIEW _
el

{Inches PASS
Inches PASS |
Inches PASS
[Inches PASS

Type S Piiot Tube

2

Samphms Howle

T >34" ForDn= 112"
=

b

The 35S
o oo =4 P o
a _ Txpe S Pitot Tabe
COMMENTS:
e ~ < To=3"
Sipune prte viers P pors ot i
/ e W 5= 27
OR
Thermoocuple
X

Level 3y (YAN) PASS
Obsiructions N OXN) PASS
" Damaged y (Y/ND) PASS
Type of material
10 <alphal < +10 Degrees PASS
-18 < alpha2 < +10 0.2 Degrees PASS
-5 <Betal < +5 0.0 Degrees PASS
-5 <Beta2 < +5 0.0 Degrees PASS
z or Gamtna 0.9 Degrees
w or Theta 0.2 Degrees
A $.934  |Inches
{z = A Tan (Gamma)} < 0.125}  0.000 |Inches o
{w = A Tan (Theta)} < 0.03125| 0.003  |inches PASS % 5 ‘7; ‘k g =
0.1875<D,<0.375] ©.375 |inches PASS B
1.05D,<P,<15D, 450 [Inches PASS || il I’Jg 4 Side Plane =Y
T ongi gt B + oY -
1.0lsPD‘ ; P,<15D| .47+ [Inches PASS [\ motf e gk "77 TR &2 _N\2
- <0.0625] 0.006 |Iaches PASS A P.
ki T SR, A \>/BL (v ox
B Side Flane
SAMPLING PROBE OVERVIEW
Sampling 3 ie
Sawmpling Hozzle Static Pressare
Prcbe B e Opesing Plana
k{ S
S
i 2 il
T/C Functioring] __ Y ___[(Y/N). PASS o 2 B
Obswuctions| N {(Y/N) PASS Tmpart Pressare
I (4430 PASS Tyye S Pitot Tibe o
N} ;
s HNozze Entyy Pl
Inches ° il

1 certify ihai this pitot tube meets or exceeds alf specifications, criteria and/ or
applicable design features and is hereby assigned a pitot tube calibration factor of .84

Signature:

s ol
&C.

Date: _9[ 23 Zr)i_

KRMC Envirenmental, inc




Cyclonic Flow Check
Source Name: Lafarge NA | Date:  8/26/2009

City, State: Joppa Plant - G Calec By: GU/AR
Sampling Location: Kiip 2 Project Number: 2009-11029

Perform Pitot tube Inspection: Yes

Level and Zero Manometer: Yes

Average Angle: 0.75 Acceptable

CFR 40 Part 60; App A, Method 1 Section 2.4 Limit: 20

Conducted By: /4 4

RMC Environmental, Inc. Date:  &/2ufo§




- Cyclonic Flow Check

- Source Name:
City, State:
Sampling Location:

Date: 8/25/2009
Calc By: GC/
Project Number: 2009-11029

Perform Pitot tube Inspection: Yes

Level and Zero Manometer: Yes

[V-R- S B NV RS S

10

[y
o

ooy
[+

Average Angle: 3.5625 Acceptable

CFR 40 Part 60; App A, Method 1 Section 2.4 Limit: 20

Conducted By: ,4M

RMC Environmental, Inc. Date: 8_/2 §709



Meterbox Number: RN 062

Calibrated by: AL/ RMC

RMC JEnvironmental, Inc.

EPA Method 5

Meter Box Calibration
Critical Orifice Method
English Meter Box Units, English X' Facter

Revised: 12/7/2001

Barometrio Pressure:
Theoretical Criticaj Vaouum:

Version: 1.1

Date:

- IMPORTANT; For valid test results, the Actual Vaouunt should be 1 fo 2 in, Hg greater than the Theoretionl Critical Vaouwn shawn above.

- IMPORTANT: The Critical Orifice Coefficient, K', must be entered in English units, (£)"3*(deg R)0.5/((in. Hg)*(min)).

37152009
36.17 (in. Hg)
14.23 (in. Hg)

SR e
Volume Initial Teraps. Final Terps, Onifioe K' Orifice Actual -~ Ambient Temperatue -
© . dH Titme Initial Final Total inlet Outlet Infet Outlet Serialf Coefficient Vacuum Initial Final Avetrage
‘i (in H20) (min) (cu ft) (ou f) (cu ft) (deg F) (dog F) (deg F) (deg F) (nuownber) (see above) (in ¥Hg) (degT)  (degF) (deg 1)
1o 0310 3,50 32268 34.071 1.803 73.0 76.0 75.0 75.0 40 0.2390 230 764 7740 76.5
U640 5.00 79,901 822068 2.367 76.0 76.0 75.0 75.0 48 0.3460 220 770 EER 77.5
SL200 3.00 4174 ¥7.236 3.185 76.0 76.0 75.0 75.0 55 0.4610 20.3 8.n 8.4 78.0
2300 KRE] w2 Uiy W20 4.095 76.0 76.6 73.0 73.0 63 0.5950 190 L G 78.0
S 368 5.4M3 87.23¢ u2y2d 5.569 5.0 77.0 75.0 76.6 73 0.8200 i0.0 3.0 INEE 78.5

DRY GAS METER ORIFICE DRY GAS METER ORIFICE
VOLUME VOLUME VOLUME VOLUME VOLUME CALIBRATION FACTOR CALIBRATION FACTOR
CORRECTED _ CORRECTED CORRECTED  CORRECTED  NOMINAL Y dHE
Vin(std) Viu(std) Ver(std) Ver(std) Vet Value Variatfon Value Vatuo Varatdon
(cu fl) (litess) (cu ft)  (liters) (cu ) (nwnber) (nutuber) {in H20) (mm H20) (in H20)
1.794 50.8 1.712 48.5 1.726 0.954 0.003 1.789 45.44 -0.049
2.356 66.7 2251 63.8 2274 0,956 0.004 1,765 44.84 -0.072
3.175 89.9 2,998 84.9 3.03% 0.944 «0.007 1.866 47,41 0.029
4.091 115.8 3.870 109.6 3912 0.946 -0.005 1.961 49,80 0.123
5.579 158.0 5.330 151.0 5.394 0,955 0.004 1.807 45.91 -0.030
0.951. 1.838 46.68
Maximum Variation = 0.007 Maximumn Variation = 0.123
For Calibration Factor Y, the ratio of the reading of the oalibration meter to the dry gas melter,
acceptable tolerance of individusl values from the average is +-0.02. PASS Average ¥ = 0.951
For Orifice Calibration Factor dH@), the otifice differential pressure in inches of H20 that equates to 0.75 ofm of air .
PASS Aversge dh@ = 1.838 (in [120)

at 68 F and 29.92 inches of Hg, acveptablle tolerance of individual values from the average iis +-0.2.

SIGNED: __




RMC Environmental, Inc.
EPA Method 5
Meter Box Calibration
Critical Ovrifice Method
English Meter Box Units, English K' Factor

Revised: 12/7/2001 Version: 1.1
Meéterbox Numbex: RMC 901 Date: 8/29,200%
’ ~Calibrated by: GAC /MO Barometric Presstire: 29.98 (in. Hg)
' Theoretical Critical Vacuum: 14.14 (in. Hp)

IMPORTANT: For valid test results, the Actual Vacuumshould be 1 to 2 in Hg greater than the Theoretical Criticat Vacuum shown above.
IMPORTANT: The Critical Orifice Coefficient, K, must be entered in Englih units, (f)"3*(deg R)"0.5/((in. Hg)*(min)).

Volwune Volume Volune Initial Tenips. Final Temps. Orifice K Orifice Actual - Ambijent Temperatwe
dH . Time Initial Final Total Inlet Outlet Inlet QOutlet Serial# Coefficient Vactium Initial Final. Average
(inH20) (min) (cu £ (cu ft) {cufy (deg F) (dog F) (deg F) (deg F) (number) (see above) (in Hg) (deg 1) (deg ) (dog ¥) |
0.323 300 226.177 227.787 1.610 790 R0.G 78.0 79.0 40 0.2390 3 70 90 79.0
0.665 S5 233267 2.392 80.0 80.0 79.0 79.0 48 0.3460 22.7 7 U 79.0
1190 S04 230.875 3.088 §0.U 0.0 7.0 79.0 55 0.4610 19.9 Ry ERAY 79.0
2,150 S s0n 222,042 233929 3.917 50.0 Q0.6 79.0 79.0 63 0.5950 (8.5 Et] Ry 79.0
3850 - 3.00 23738 242,367 5.383 21.0 810 79.0 79.0 73 0.8200 15.9 9} 3.0 79.5

DRY GAS METER ORIFICE DRY GAS METER ORIFICE
VOLUME VOLUME VOLUME VOLUME VOLUME CALIBRATION FACTQR CALIBRATION FACTOR
CORRECTED CORRECTED CORRECTED CORRECTED  NOMINAL Y d)—l@

T Vm(std} V(std) Ver(std) Vor(std) Ver Velue Variaticn Value Value Variation
(cu ft) (liters) (cu ft) (litars) (ou ) (nurmber) (number) (in H20) . (mm H20) (in H20)
1.581 44.8 1.543 43.7 1.573 0.976 -0.007 1.871 4751 -0.022
2.349 66.5 2.279 64.5 2322 0.970 4.013 1.837% 4667 -0.055
3.036 86.0 2977 84.3 3.034 0.980 .003 © 1852 4705 -0.040
3.860 10623 3.842 168.8 3.915 0.995 0.012 2.009 5103 0.116
5.322 150.7 5.292 1499 3.399 0.994 0,011 1.894 4811 0.001

0.983 1.893 4207
Maximum Variation = 0.013 Maximum Variation = 0.116

-_ _For Calibration Factor Y, the ratio of the reading of the calilration meter to the dry gas meter,
“acceptable telerance of individual values from the average is +-0.02, PASS Average Y = 0.983

For Orifice Calibration Factor dH@, the orifice differential pressuse in inches of H20 that equates to 0.75 cfin of air
j at 68 F and 29.92 inches of Hg, acceptable tolerance of individual values from the average is +-0.2. PASS Average dh@ = 1.893 (in H20)



Lafarge I\.Iort.h America _ - b RMCEINC-CHICAGO REGIONAL-OFFiCE
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KILN1T 8/25/2009

START DATE: 3:08:00 AM
END DATE: 6:45:00 PM
TOTAL
LS| 2 feeder TONS
KILN FEED KILN FEED integrated TOTAL K1 FEE FEED
date/time tonnes tonnes TONNES PER RUN
2:50:00 PM 1173.022 27.32 1200.342°
2:51:00 PM 1174.338 27.353 1201.691
2:52:00 PM 1175.655 27.386 : 1203.041.
2:53:00 PM 1176.971 27.419 " 1204.39°
2:54:00 PM 1178.288 27.452 1205.74 :
2:55:00 PM 1179.608 27.485 1207.093
2:56:00 PM 1180.932 27.518 1208.45:
2:57:00 PM 1182.257 27.551 1209.808
2:58:00 PM 1183.581 27.584 1211.165
2:59:00 PM 1184.905 27.618 1212.523:
3:00:00 PM 1186.229 27.651 1213.88"
3:01:00 PM 1187.553 27.685 1215238
3:02:00 PM 1188.877 27.72 1216.597 ;
3:03:00 PM 1190.201 27.754 1217.955
3:04:00 PM 1191.525 27.788 1219.313"
3:05:00 PM 1192.845 27.822 1220.667
3:06:00 PM 1194.16 27.857 1222.017
3:07:00 PM 1195.476 27.892 1223.368
3:08:00 PM 1196.791 27.928 1224.719
3:09:00 PM 1198.107 27.963 1226.07
3:10:00 PM 1199.422 27.997 1227.419
3:11:00 PM 1200.736 28.031 1228.767
3:12:00 PM 1202.05 28.065 1230.115
3:13:00 PM 1203.364 28.1 1231.464
3:14:00 PM 1204.678 28.134 1232.812
3:15:00 PM 1206 28.167 1234.167
3:16:00 PM 1207.329 28.201 1235.53
3:17:00 PM 1208.659 28.235 1236.894
3:18:00 PM 1209.988 28.268 1238.256
3:19:00 PM 1211.318 28.302 1239.62
3:20:00 PM 1212.638 28.335 1240.973
3:21:00 PM 1213.949 28.368 1242317
3:22:00 PM 1215.26 28.402 1243.662
3:23:00 PM 1216.572 28.435 1245.007
3:24:00 PM 1217.883 28.468 1246.351
3:25:00 PM 1219.191 28.502 1247.693
3:26:00 PM 1220.496 28.536 1249.032
3:27:00 PM 1221.801 28.569 1250.37
3:28:00 PM 1223.107 28.603 1251.71
3:29:00 PM 1224.412 28.637 1253.049
3:30:00 PM 1225.702 28.67 1254.372
3:31:00 PM 1226.977 28.704 1255.681
3:32:00 PM 1228.252 28.738
3:33:00 PM 1229.527 28.772
3:34:00 PM 1230.802 28.806
3:35:00 PM 1232.083 28.84
3:36:00 PM 1233.365 28.875
3:37:00 PM 1234.656 28.909
3:38:00 PM 1235.942 28.944

3:39:00 PM 1237.228 28.978



3:40:00 PM . 1238516 . 29011 s v 7. 1267.527
3:41:00 PM ~ 1239.806 29.041 1268.847
3:42:00 PM 1241.096 29.071 1270.167
3:43:00 PM 1242.386 29.101 1271.487

3:44:00 PM 1243.676 29.132 1272.808
3:45:00 PM 1244.952 29.1568 127411
3:46:00 PM 1246.214 29.18 1275.394
3:47:00 PM 1247.475 20.203 1276.678

3:48:00 PM 1248.737 29.225 1277.962
3:49:00 PM 1249.998 29.247 1279.245
3:50:00 PM 1251.273 29.27

3:51:00 PM 1252.562 29.293

3:52:00 PM 1253.851 29.317

3:53:00 PM 1255.139 29.34

3:54:00 PM 1256.428 29.363 -

3:55:00 PM 1257.712 29.386

3:56:00 PM 1258.99 29.409

3:57:00 PM 1260.269 29.432

3:58:00 PM 1261.548 29.456

3:59:00 PM 1262.827 29.479

4:00:00 PM 1264.101 29.502

4:01:00 PM 1265.37 29.525

4:02:00 PM 1266.639 29.549

4:03:00 PM 1267.908 29.572

4:04:00 PM 1269.177 29.596

4:05:00 PM 1270.46 29.619

4:06:00 PM 1271.756 29.642

4:07:00 PM- 1273.052 29.666

4:08:00 PM 1274.349 29.689

4:09:00 PM 1275.645 29.713

4:10:00 PM 1276.952 29.736

4:11:00 PM 1278.27 29.759

4:12:00 PM 1279.588 29.783 93.31275
4:13:00 PM 1280.906 29.806 1310.712:
4:14:00 PM 1282.224 29.829 1312.053
4:15:00 PM 1283.535 29.852 1313.387
4:16:00 PM 1284.84 29.876 1314.716;
4:17:00 PM 1286.144 29.899 1316.043'
4:18:00 PM 1287.448 29.923 1317.371:
4:19:00 PM 1288.752 29.946 1318.698
4:20:00 PM 1290.056 29.969 1320.025
4:21:00 PM 1291.359 29.993 1321.352
4:22:00 PM 1292.663 30.016 : 1322.679
4:23:00 PM 1293.966 30.04 1324.006
4:24:00 PM 1295.27 30.063 1325,333
4:25:00 PM 1296.58 30.086 1326.666
4:26:00 PM 1297.898 30.11 1328.008
4:27:00 PM 1299.216 30.133 1329.349
4:28:00 PM 1300.534 30.156 1330.69
4:29:00 PM 1301.851 30.18 1332.031
4:30:00 PM 1303.166 30.203 1333.369
4:31:00 PM 1304.477 30.227 1334.704
4:32:00 PM 1305.788 30.251 1336.039
4:33:00 P 1307.1 30.275 1337.375
4:34:00 PM 1308.411 30.298 1338.709
4:35:00 PM 1309.709 30.322 1340.031

4:36:00 PM 1310.993 30.346 1341.339



4:37:00 PM

4:38:00 PM
4:39:00 PM
4:40:00 PM
4:41:00 PM
4:42:00 PM
4:43:00 PM
4:44:00 PM
4:45:00 PM
4:46:00 PM
4:47:00 PM
4:48:00 PM
4:49:00 PM
4:50:00 PM
4:51:00 PM
4:52:00 PM
4:53:00 PM
4:54:00 PM
4:55:00 PM
4:56:00 PM
4:57:00 PM
4:58:00 PM
4:59:00 PM
5:00:00 PM
5:01:00 PM
5:02:00 PM
5:03:00 PM
5:04:00 PM
5:05:00 PM
5:06:00 PM
5:07:00 PM
5:08:00 PM
5:09:00 PM
5:10:00 PM
5:11:00 PM
5:12:00 PM
5:13:00 PM
5:14:00 PM
5:15:00 PM
5:16:00 PM
5:17:00 PM
5:18:00 PM
5:19:00 PM
5:20:00 PM
5:21:00 PM
5:22:00 PM
- 5:23:00 PM
5:24:00 PM
5:25:00 PM
5:26:00 PM
5:27:00 PM
5.28:00 PM
5:29:00 PM
5:30:00 PM
5:31:00 PM
5:32:00 PM
5:33:00 PM

1312278

1313.562
1314.847
1316.143
1317.449
1318.756
1320.062
1321.369
1322.671
1323.969
1325.266
1326.564
1327.862
1329.157

1830.45
1331.744
1333.037

1834.33

1335.63

1386.937

1338.244
1339.551
1340.859
1342.169
1343.483
1344.796

1346.11
1347.424
1348.735
1350.043
1351.351
1352.659
1353.967
1365.265
1356.554
1357.842

1359.13
1360.418
1361.708
1363.002
1364.295
1365.588
1366.881
1368.175
1369.469
1370.762
1372.056

1373.35
1374.646
1375.944
1377.241
1378.539
1379.837
1381.126
1382.406
1383.686
1384.966

30.37
30.393
30.417
30.441
30.464
30.487
30.511
30.534
30.558
30.581
30.605
30.628
30.652
30.675
30.698
30.722
30.745
30.769
30.792
30.816
30.839
30.863
30.886

30.91
30.934
30.957
30.981
31.005
31.028
31.052
31.075
31.099
31.123
31.146

3117
31.193
31.217

31.24
31.264
31.287

31.31
31.334
31.357

31.38
31.404
31.427

31.45
31.474
31.497

31.562
31.544
31.567
31.591
31.614
31.637
31.661
31.684

1342.648

1343.955
1345.264
1346.584
1347.913
1349.243
1350.573
1351.903
1353.229

1354.55
1355.871
1357.19
1358.514

1387.724.
1389.035
1390.347:
1391.658
1392.972
1394.289
1395.605
1396.922
1398.238
1399.555
1400.873
1402.189
1403.506
1404.824
1406.143
1407.464
1408.785
1410.106
1411.428

14i2.74
1414.043
1415.347

1416.65




5:34:00 PM

5:35:00 PM
5:36:00 PM
5:37:00 PM
5:38:00 PM
5:39:00 PM
5:40:00 PM
5:41:00 PM
5:42:00 PM
5:43:00 PM
5:44:00 PM
5:45:00 PM
5:46:00 PM
5:47:00 PM
5:48:00 PM
5:49:00 PM
5:50:00 PM
5:51:00 PM
5:52:00 PM
5:53.00 PM
5:54:00 PM
5:55:00 PM
5:56:00 PM
5:57:00 PM
5:58:00 PM
5:59:00 PM
6:00:00 PM
6:01:00 PM
6:02:00 PM
6:03:00 PM
6:04:00 PM
6:05:00 PM
6:06:00 PM
6:07:00 PM
6:08:00 PM
6:09:00 PM
6:10:00 PM
6:11:00 PM
6:12:00 PM
6:13:00 PM
6:14:00 PM
6:15:00 PM
6:16:00 PM
6:17:00 PM
6:18:00 PM
6:19:00 PM
6:20:00 PM
6:21:00 PM
6:22:00 PM
6:23:00 PM
6:24:00 PM
6:25:00 PM
6:26:00 PM
6:27:00 PM
6:28:00 PM
6:29:00 PM
6:30:00 PM

1386246
1387.527

1388.807
1390.088
1391.368
1392.648
1393.928
1395.206
1396.485
1397.763
1399.042
1400.335
1401.642
1402.949
1404.256
1405.563
1406.882
1408.213
1409.544
1410.874
1412.205
1413536
1414.868
1416.199
1417531
1418.863
1420.182
1421.489
1422.796
1424.104
1425.411
1426.723
1428.042

1429.36
1430.679
1431.997
1433.312
1434.624
1435.937
1437.249
1438.561
1439.863
1441.155
1442.447
1443.739

1445.03
1446.335
1447.652
1448.969
1450.286
1451.603
1452.903
1454.186

1455.47
1456.753
1458.036
1459.329

'31.708

31.731
31.754
31777
31.8
31.823
31.847
31.87
31.893
31.916
31.94
31.963
31.986
32.009
32.032
32.055
32.078
32.102
32.125
32.148
32172
32.195
32.219
32.242
32.265
32.289
32.312
32.336
32.359
32.382
32.406
32.43
32.455
32.48
32.505
32.53
32.56
32.595
32.63
32.665
32.7
32.73
32.755
32.78
32.806
32.831
32.855
32.879
32.903
32.927
32.951
32.974
32.998
33.022
33.045
33.069
33.093

1417.954

1419.258
1420.561
1421.865
1423.168
1424.471
1425775
1427.076
1428.378
1429679
1430.982
1432.298
1433.628
1434.958
1436.288

1469.914.
1471.261
1472.593°

1473.91
1475227
1476545
1477.861.

1479.19.
1480.531
1481.872
1483.213
1484.554
1485.877
1487.184
1488.492
1489.798
1491.105
1492.422



' 6:31:00 PM

6:32:00 PM
6:33:00 PM
6:34:00 PM
6:35:00 PM
6:36:00 PM
6:37:00 PM
6:38:00 PM
6:39:00 PM
6:40:00 PM
6:41:00 PM
6:42:00 PM
6:43:00 PM
6:44:00 PM

1460.63
1461.931
1463.232
1404.534
1465.838
1467.144
1468.451
1469.757
1471.064
1472.371

1473.68
1474.989
1476.297
1477.606

33416

33.14
33.164
33.187
33.211
33.235
33.259
33.283
33.306

33.33
33.354
33.378
33.401
33.425

" 1493746

1495.071
1496.396
1497.721
1499.049
1500.379

1501.71

1503.04

1504.37
1505.701
1507.034
1508.367
1509.698
1511.031




COKILNZS - T 8I26/2009 -
START DATE: 9:20:00 AM
END DATE: 1:05:00 PM

L.SI 2 feeder
KILN FEED KiLLN FEED integrated TOTAL K2 FEED
date/time tonnes tonnes TONNES

. TOTAL TONS FEED
PER RUN

9:20:00 AM 948.893 94.48 1043.373
9:21:00 AM 950.668 94.656 1045.324
9:22:00 AM 952.443 94.832 1047.275
9:23:00 AM 954.218 95.008 1049.226

9:24:00 AM 955.993 95.183 1051.176
9:25:00 AM 9567.749 - 95.359 1053.108
9:26:00 AM 959.485 95.535 1055.02
9:27:00 AM 961.222 95.71 1056.932

9:28:00 AM 962.958 95.886 1058.844
9:29:00 AM 964.695 96.061 1060.756
9:30:00 AM 966.45 96.237 1062.687

9:31:00 AM 968.224 96.413 1064.637
9:32:00 AM 969.998 96.588 1066.586
9:33:00 AM 971.772 96.764 1068.536
9:34:00 AM 973.546 96.94
9:35:00 AM 975.311 97.116
9:36:00 AM 977.067 97.292
9:37:00 AM 978.823 97.468
9:38:00 AM 980.579 97.643
9:39:00 AM 982.335 97.819
9:40:00 AM 984.093 97.995
9:41:00 AM 985.854 98.171
9:42:00 AM 987.615 98.347
9:43:00 AM 989.376 98.523
9:44:00 AM 991,137 08.699
9:45:00 AM 992.901 98.875
9:46:00 AM 994.668 99.05
9:47:00 AM 996.434 99.226
9:48:00 AM 998.201 99.402
9:49:00 AM 999.967 99.577
9:50:00 AM 1001.713 99.751
9:51:00 AM 1003.438 99.923
9:52:00 AM 1005.163 100.095
9:53:00 AM 1006.888 100.266
9:54:00 AM 1008.613 100.438
9:55:00 AM 1010.339 100.609
9:56:00 AM 1012.065 100.781
9:57:00 AM 1013.791 100.952
9:58:00 AM 1015.518 101.123
9:59:00 AM 1017.244 101.294

10:00:00 AM 1018.897 101.459

10:01:00 AM 1020.477 101.618 )

10:02:00 AM 1022.057 101.777 1123.834

10:03:00 AM 1023.637 101.936 1125.573"

10:04:00 AM 1025.216 102.095 1127.311-

10:05:00 AM 1026.802 102.253 1129.055 -

10:06:00 AM 1028.395 102.411 1130.806 -

10:07:00 AM 1029.987 102.568 1132555

10:08:00 AM 1031.58 102.726 1134.306

40:09:00 AW 1033.172 102.884 1435.056

10:10:00 AM 1034.769 103.042 1137.811;

40:11:00 AM 1036.369 103.2 1139.569

10:12:00 AM 1037.969 103.358 1141.327

10:13:00 AM 1039.57 103.516 1143.086 =



10:14:00 AM .

10:15:00 AM
10:16:00 AM
10:17:00 AM
10:18:00 AM
10:19:00 AM
10:20:00 AM
10:21:00 AM
10:22:00 AM
10:23:00 AM
10:24:00 AM
10:25:00 AM
10:26:00 AM
10:27:00 AM
10:28:00 AM
10:29:00 AM
10:30:00 AM
10:31:00 AM
10:32:00 AM
10:33:00 AM
10:34:00 AM
10:35:00 AM
10:36:00 AM
10:37:00 AM
10:38:00 AM
10:39:00 AM
10:40:00 AM
10:41:00 AM
10:42:00 AM
10:43:00 AM
10:44:00 AM
10:45:00 AM
10:46:00 AM
10:47:00 AM
10:48:00 AM
10:49:00 AM
10:50:00 AM
10:51:00 AM
10:52:00 AM
10:53:00 AM
10:54:00 AM
10:55:00 AM
10:56:00 AM
10:57:00 AM
10:58:00 Al
10:55:00 AM
11:00:00 AM
14:01:00 AM
11:02:00 AM
11:03:00 AM
11:04:00 AM
11:05:00 AM
11:06:00 AM
11:07:00 AM
11:08:00 AM
41:03:00 AM
71:70:00 A
11:11:00 AM
41:12:00 AM
41:13:00 AM

41:14:00 AM

104117

1042.758
1044.335
1045.912
1047.489
1049.066
1050.651
10562.245
1053.838
1055.431
1057.024
1058.619
1060.217
1061.814
1063.412
1065.009
1066.604
1068.196
1069.788
1071.379
1072.971
1074.554
1076.128
1077.702
1079.276

1080.85
1082.431
1084.019
1085.607
1087.195
1088.783
1090.375
1091.972

1093.57
10956.167
1096.764

1098.36
1099:955

1101.55
1103.145

1104.74

1106.34
1107.944
1108.548
1111.162
1112.757
1114.378
1116.016
1117.654
1119.292

1120.93

1122.57

1124.21
1125.851
1127.492
1129.132
1130.784
1132.448
1134111
1135.775
1137.438

103.674
103.831
103.989
104.147
104.305
104.462

104.62
104.779
104.937
105.095
105.253
105.411
105.568
105.726
105.884
106.041
106.198
106.358
106.516
106.674
106.832

106.99
107.148
107.306
107.464
107.621
107.779
107.936
108.094
108.251
108.409
108.515
108.571
108.626
108.681
108.737

108.81
108.903
108.995
109.087
109.179
109.306
109.466
109.627
109.787
109.948
110.109
110.271
110.433
110.595
110.757
110.919
111.082
111.244
111.407
111.569
111.734
111.901
112.068
112.236
112.403

- 1144.844

1146.589
1148.324
1150.059
1151.794
1153.528
1155.271
1157.024
1158.775
1160.526
1162.277

1164.03
1165.785

1167.54
1169.296

1171.05
1172.803
1174.554
1176.304
1178.083
1179.803
1181.544
1183.276
1185.008

1186.74
1188.471

1190.21
1191.955
1193.701
1195.446
1197.192

1198.89
1200.543
1202.196
1203.848
1205.501

1238.899°
1240.701 "
1242.518"
1244.349 |
1246.179
1248.011 '
1249.841 "

131.94



11:15:00 AM
11:16:00 AM
11:17:00 AM
11:18:00 AM
11:19:00 AM
11:20:00 AM
11:21:00 AM
414:22:00 AM
14:23:00 AM
11:24:00 AM
11:25:00 AM
11:26:00 AM
11:27:00 AM
11:28:00 AM
11:29:00 AM
11:30:00 AM
11:31:00 AM
11:32:00 AM
11:33:00 AM
11:34:00 AM
11:35:00 AM
11:36:00 AM
14:37:00 AM
11:38:00 AM
11:39:00 AM
14:40:00 AM
11:41:00 AM
11:42:00 AM
11:43:00 AM
11:44:00 AM
11:45:00 AM
11:46:00 AM
11:47:00 AM
11:48:00 AM
11:49:00 AM
11:50:00 AM
11:51:00 AM
11:52:00 AM
11:53:00 AM
11:54:00 AM
11:55:00 AM
11:56:00 AM
11:57:00 AM
11:58:00 AM
11:£9:00 AM
12:00:00 PM
12:01:00 PM
412:02:00 PM
12:03:00 PM
12:04:00 PM
12:05:00 PM
12:06:00 PM
42:07:00 PM
12:08:00 PM
12:09:00 PM
12:10:00 PM
12:19:00 PM
42:12:00 PM
12:13:00 PM
12:14:00 PM
12:15:00 PM

113941

1140.79

1142.47

114415

1145.83
1147.531
1149.254
1150.976
1152.699
1154.421
1156.171
1157.948
1159.725
1161.501
1163.278

1165.06
1166.846
1168.632
1170.418
1172.204
1173.976
1175.734
1177.492
1179.251
1181.009
1182.773
1184.542
1186.312
1188.081
1189.851
1191.612
1193.366
1195.119
1196.873
1198.626
1200.379
1202.129

1203.88
1205.631
1207.382
1209.134
1210.888
1212.641
1214.395
1216.148
1217.903
1219.658
1221.413
1223.168
1224.923
1226.705
1228.514
1230.322
1232.131
1233.939

1235.72
1237.474
1239.227

1240.98
1242.734
1244.492

112871 .

112.739
112.907
113.075
113.243
113.413
113.585
113.756
113.928
114.099
114.273
114.448
114.624
114.8
114.976
115.151
115.327
115.503
115.679
115.855
116.03
116.206
116.381
116.556
116.732
116.907
117.083
117.259
117.434
117.61
117.786
117.962
118.137
118.313
118.489
118.664
118.84
119.016
119.192
119.367
119.543
119.718
119.894
120.069
120.245
120.421
120.597
120.773
120.95
121.126
121.302
121.477
121.652
121.827
122.002
122.178
122.354
122.529
122.705
122.881
128.057

1251681

1253.529°
1255.377
1257225
1259.073 :
1260.944
1262.839.
1264.732:
1266.627

1268.52
1270.444
1272.396
1274.349
1276.301
1278.254
1280.211
1282.173
1284.135
1286.097
1288.059
1290.006

1291.94
1293.873
1295.807
1297.741

1299.68
1301.625
1303.571
1305.515
1307.461
1309.398
1311.328
1313.256
1315.186
1317.115
1318.043
1320.969
1322.896
1324.823
1326.749
1328.677
1330.606
1332.535
1334.464
1336.393
1338.324
1340.255
1342.186
1344.118
1346.049
1348.007
1349.991

1363.685
1365.61
1367.549

131.382



= 12:16:00 PM
12:17:00 PM
'12:18:00 PM
12:19:00 PM
12:20:00 PM
12:21:00 PM
12:22:00 PM
42:23:00 PM
12:24:00 PM
12:25:00 PM
12:26:00 PM
12:27:00 PM
12:28:00 PM
12:29:00 PM
12:30:00 PM
12:31:00 PM
12:32:00 PM
12:33:00 PM
12:34:00 PM
12:35:00 PM
12:36:00 PM
12:37:00 PM
12:33:00 PM
12:39:00 PM
12:40:00 PM
12:41:00 PM
12:42:00 PM
12:43:00 PM
12:44:00 PM
412:45:00 PM
12:46:00 PM
12:47:00 PM
12:48:00 PM
12:49:00 PM
42:50:00 PM
12:51:00 PM
12:52:00 PM
12:53:00 PM
12:54:00 PM
12:55:00 PM
12:56:00 PM
12:57:00 PM
12:58:00 PM
12:59:00 PM
1:00:00 PM
1:01:00 PM
1:02:00 PM
4:03:00 PM
1:04:00 PM

| 1246.254

1248.016
1249.777
1251.539
1253.309
1255.087
1256.864
1258.642
1260.419
1262.186
1263.941
1265.696
1267.452
1269.207
1270.973
1272.751
1274.528
1276.306
1278.083
1279.856
1281.624
1283.392

1285.16
1286.928
1288.686
1290.434
1292.182

1293.93
1295.678

1297 .43
1299.185
1300.941
1302.697
1304.452
1306.209
1307.967
1309.724
1311.482
1313.239
1314.986
1316.722
1318.458
1320.193
1321.929
1323.671
1325.418
1327.166
1328.918
1330.661

123232 -

123.408
123.583
123.759
123.935
124.11
124.286
124.462
124.638
124.813
124.989
125.165
125.34
125.516
125.691
125.867
126.043
126.218
126.394
126.57
126.745
126.921
127.097
127.273
127.449
127.624
127.8
127.975
128.151
128.326
128.502
128.678
128.854
129.029
129.205
129.381
129.557
129,733
129.909
130.085
130.26
130.436
130.611
130.787
130.963
131.138
131.314
131.49
131.666

1369.486
1371.424

1373.36
1375.298
1377.244
1379.197

1381.15
1383.104
1385.057
1386.999

1388.93
1390.861
1392.792
1394.723
1396.664
1398.618
1400.571
1402.524
1404.477
1406.426
1408.369
1410.313
1412.257
1414.201
1416.135
1418.058
1419.982
1421.905
1423.829
1425.756
1427.687
1429.619
1431.551
1433.481
1435.414
1437.348
1439.281
144121
1443.14
1445.071

138.84





